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SCIENTIFIC SUPPLIES STORES AND THE GOVERNMENT 


HAVE read with much interest and with a 
certain amount of justifiable irritation 
also, your leading article in the June issue of 
your valuable journal. As one engaged in the 
scientific trade for nearly 25 years and, having 
more than mere commercial interest in the pro- 
gress of science in India, I wish to place before 
your readers certain facts of which apparently 
they and many scientific workers in India are 
totally ignorant and which have a very direct 
bearing on the difficulties which you have 
pointed out in your article. You have men- 
tioned that you have to pay 2% to 5 times in 
India, which is obviously a generalisation from 
isolated experiences and therefore wrong. I 
have drawn the attention of the concerned 
trade associations to this charge and it is ex- 
pected they will deal with it suitably. As re- 
gards your suggestion that Government should 
run its own stores, it is for the scientists and 
the public to say, if the displacement of several 
hundreds of traders in this line is in national in- 
terest, if the Government has the mentality and 
organization to run such stores, if this would 
eventually be cheaper, and if the scientist 
would like to forego the many services and 
technical assistance which he receives from the 
trade. It is not my purpose to deal with these 
matters in greater detail. 


2 


As regards shortages of which you complain, 
for those of us who are in this trade, our exis- 
tence has been a non-stop and heart-breaking 
struggle against red-tape and almost total lack 
of appreciation of the day-to-day needs of the 
scientist, the vastly increased need for equip- 
ment due to expansion in industry and educa- 
tion, and the realities of the situation. It is 
very unfortunate that the scientists have no 
idea whatsoever of how import and allied con- 
trols work and how these festrictions are pri- 
marily responsible for the situation which they 
are facing today. For the past 18 months, we 
have not received any import licences for im- 
ports from W. Germany, which had become a 
prompt and valuable source of supply of much 
needed instruments at reasonable prices. Appli- 
cations submitted during January-June 1949 
period are still undisposed of, and we must 
take it for granted that they are to be consider- 
ed as “finished”. The Open General Licence 
No. XI which helped us to get goods from U.K. 
and sterling area was cancelled over a year 
ago and since that even imports from the ster- 
ling area have been at standstill, either be- 
cause no licence was issued or because the 
licence issued was so small and limited to a 
very few items. Some U.S.A. licences have been 
issued, and on account of the depreciation of 
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the Rupee by nearly 50 per cent., scientists were 
not prepared to buy U.S.A. goods. It will be 
readily seen why one cannot get scientific goods 
in India. Our shelves are getting rapidly empty 
and we have no means of replacing the sold 
goods. Application for licences for January-June 
1950 are still pending in Delhi and, I think, 
every scientist should remember these facts, 
when he finds that he cannot get on with his 
work. As stated in the article, scientists have 
been “helplessly and patiently tolerating” all 
this all these years; they should have shouted 
against all the needless restrictions. Any nois2 
created by the trade, from time to time, was 
looked upon with apathy and aloofness by the 
scientists themselves. 


The tale of “Swadeshi” in scientific instru- 
ments and appliances has been a sad one and 
the less said of it, the better. The urge and 
the initiative to produce things in India, werc 
left to a set of inadequately organised and smail 
concerns, with practically no help and sym- 
pathy from the scientist: How often do we get 
the instructions “Indian goods are not wanted” 
and how can the trade be blamed for the situa- 
tion created? You must ask the glass manu- 
facturer, why India cannot produce really good 
laboratory glassware and he will give you a 
catalogue of grievances which will stagger you. 
He has no materials for making or re-making 
his furnace, he has no raw-materials and che 
micals of the proper quality, he has no wagon 
to bring the raw-materials, labour is difficult to 
get and very expensive and, above all, he has 
no money, and no scientific backing. He pro- 
duces glass in his own way and you refuse to 
use it, 

In addition to these major difficulties, there 
are several minor troubles, which have a far- 
reaching influence on your work in the labo- 
ratory. You must know how import quotas and 
restrictions actually work. Take chemicals for ex- 
ample. During the January-June licensing period, 
the quota for chemicals (Reagent quality) was 
6% per cent. of past imports for 6 months. 
Not much imagination and irigenuity are need- 
ed to visualise the implications of this 6% per 
cent. There is another side to it. We, for ex- 
ample, do not handle general chemicals, but 
stock only certain microscopic reagents, such as 
stains, of which our annual imports will be not 
more than two or three thousand rupees. 
6%4 per cent. of this will work out to Rs. 187 
worth goods for 6 months. Unfortunately we 
cannot get a licence for Rs. 187 because the 
minimum licence issued is only for Rs. 250. So 
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we go without even this pittance and all the 
smali importers are pushed out like this and 
the scientist gets furious when he cannot get 
his stains, his peptone, his xylol, etc. So much 
for quotas and let us examine some total em- 
bargos. Paraffin-wax which is used in large 
quantities in all biological and medical labora- 
tories was completely prohibited upto July 1950 
and I know that good quality wax is not avail- 
able for any laboratory today. Electric bulbs, 
such as the ones you use in your colorimeters, 
projection instruments, are completely prohibit- 
ed from all sources except soft currency area 
for which the quota is 5 per cent. for 6 months! 
If you have any U.S.A., German or Swiss in- 
strument requiring a spare bulb, God help you. 
Similarly if you want a set of spare batteries 
for your Beckman pH Meter, you are asking 
for the man in the moon, because these batte- 
ries are taboo, from U.S.A. Do you know that 
porcelain dishes, crucibles, etc., are totally for- 
bidden, because these are in the same category 
as commercial porcelainware? Do you know 
that Laboratory Reagent Bottles and Jars, of 
which there is a terrible scarcity, are also for- 
bidden? 

After having gone through all the hurdles 
and after all the waiting, we get a licence and 
then we have the customs to contend with. 
When dealing with the import control section, 
one gets the impression that the restrictions are 
more to obstruct trade than to regulate it and 
after getting a licence and when goods arrive, 
one gets the impression that eustoms is on the 
look-out for flaws in the licence and a eonse- 
quent infringement of regulations. Good: 
change their characteristics with surprising ra- 
pidity. A pH Meter is a scientific instrument 
today under Tariff 77 (2) and tomorrow it be- 
comes an appliance or an electrical instrument, 
under different sections. If therefore your 
licence does not cover the latter sections, you 
have put your foot into troubles, They have 
even argued that an Industrial pH Meter is not 
a scientific instrument because even an un- 
trained man in the factory can use it, while 
the Laboratory model pH Meter is scientific 
because only a scientist can handle it! There 
are several instances like this making the im- 
porter’s position totally unbearable. Do you 
know that we cannot import silica dishes, cru- 
cibles, ctc., because they have no place in the 
tariff for themselves and are Glassified as 
“Others” and totally prohibited? So if you can- 
not gct paraffin-wax, stains, spare bulbs, batte- 
ries, porcelain-ware, silica-ware, glassware in 
general, the blame is not ours, 
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I would like your readers to try and under- 
stand the position, and the complexities of it. 
Many of these restrictions are needless and all 
scientific equipment should be allowed to come 
in freely. That will solve short-supply and will 
bring down the prices also. I understand that 
Government of India is going to exempt all 
scientific goods from Customs duty and this will 
be like putting the cart before the horse. The 
demand for equipment is really great and our 
own quotas will not be enough to meet the de- 
mand. Very often we are helped by the cus- 
tomer getting his own licences and even here 
the formalities involved, in operating on thc 
licences, are formidable and _heart-breaking. 
In whatever direction you turn, you knock 
against some hard impediment and I have often 
wondered, whether there is any use in continu- 
ing this struggle and, in trying to help our cus- 
tomers amidst all this. Nearly half of our daily 
correspondence is about goods which we do not 
have and cannot have. 

As I write this, we hear of another World 
War and are breathlessly waiting for something 
to happen. In 1939, when the war broke out, 
India had plenty of stocks of everything, 
plenty of goods were coming from U.S.A., U.K. 
and Japan for nearly 3 years and our needs 
were not much. If another war should over- 
take us now, we must remember we have no- 
thing to go on with and will not get anything 
for a very long time. Even if another war is 
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not imminent, anyone can see that U.S.A. and 
the whole of Europe is being rearmed and it is 
obvious that goods for civilian use will be- 
come scarcer and scarcer. If scientists can get 
their voice heard in responsible quarters, I 
would suggest that you ask for complete relaxa- 
tion of all restrictions on scientific, medical 
and surgical equipment, so that we can get 
something when the going is good. 

Added at the proof stage :— 

“Since writing, the Government of India has 
placed ‘Scientific and Surgical’ instruments 
under Open General Licence from all coun- 
tries upto end of December 1950. As usual 
there is a snag even here. Optical instruments 
have been omitted and the result is that we 
cannot get microscopes and accessories, magni- 
fiers, etc., which are in terrible short-supply. 
It is inconceivable why this discrimination is 
made and the only sensible explanation is that 
the authorities could think only of spectacle 
lenses and frames as ‘optical’ and wanted to 
shut them out. The tussle with the customs 
authorities will now get sharper, as scientific 
instruments will become ‘appliances’ render- 
ing the important illegal and éxposing the im- 
porter to penalties which in the case of soft 
currency is 100 per cent. and hard currency, 
complete confiscation of goods.” 

Mount Road, Cc, C, CHANDy, 
Madras 2, Director, 
July 28, 1950. Adair, Dutt & Co (India), Ltd. 


ISI REPORT ON WEIGHTS AND MEASURES 


7= special committee on weights and mea- 

sures set up by the Indian Standards In- 
stitution last year to recommend ways and means 
for terminating the existing wasteful diversity, 
finds a solution in the adoption of the metric 
system. The report of the special committee, 
which is unanimous, is now complete and has 
just been issued by the Indian Standards Insti- 
tution in a special publication. 

Based on a countrywide concensus of opi- 
nion of scientists, technologists, industrialists 
and Government departments, the Committee’s 
recommendation for the adoption of the metric 
System envisages a change-over in three stages 
extended over a period of about 15 years. A 
preparatory stage of three to five years for in- 
tensive dissemination of information on the new 
system, would be followed by a change-over 
Stage of about the same period and a final stage 
for over-all transition. After that period, the 
only system accorded legal recognition would 
be the metric system. 


In regard to the nomenclature of the new 
system, the report records the view that the in- 
ternational nomenclature should be used, un- 
less Parliament decides to have an Indianised 
system. In the latter contingency, however, it 
has been advised to avoid the use of the exist- 
ing names, such as seer and guz for kilogram 
and meter. 

Before presenting the recommendations of 
the Committee, the Report traces the historical 
background of the movement for standardisa- 
tion of weights and measures sirice 1801. A 
brief summary of the proceedings of the Com- 
mittee at its three sessions and the views of 
various organisations elicited in reply to a 
questionnaire issued by the Committee in the 
early stages of its deliberation, are also includ- 
ed in an appendix. 

Copies of the Report, which is priced at Rs. 2 
each, may be had from the Secretary (Adminis- 
tration), Indian Standards Institution, 19 Uni- 
versity Road, Civil Lines, Delhi. 
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ON A LARGE SAMPLE METHOD OF ESTIMATING UNEMPLOYMENT 
IN LARGE CITIES 


J. C. KOOP 


(Directorate of Labour, Rangoon, Burma) 


\UPPOSE we have a large city which possess- 
es a certain number of employment 
exchanges serving different parts of it. If each 
exchange registers all unemployed persons, 
then the total number unemployed in the city 
would be completely known. However, as they 
do not always seek the assistance of exchanges, 
the numbers registered by exchanges do not re- 
present all the unemployed. Now, how may 
this information be used, as supplementary in- 
formation, to estimate the total number unem- 
ployed? Since the problem is also closely link- 
cd with the estimation of the proportion of 
persons unemployed, and, of that number, the 
proportion using the exchanges, they may as 
well be discussed together. 

Assume that a plan of the city showing na- 
tural boundaries (streets, lanes, walls, etc.) is 
available. It may be divided up along natural 
boundaries into very small areas (grids, in 
Mahalanobis’ terminology) for the following 
reasons: 

(1) Small size grids ate more convenient to 
handle than large ones. 

(2) The sampling theory will require the 
number of grids to be as large as possible. 
Hence the sizes of grids should be as small as 
possible. 

Suppose the total area of the city has been 
divided up into N grids without paying careful 
attention to the numbers included in each grid. 
At the moment of time, to which the survey 
refers, let z; be the total number of persons 
inhabiting the ith grid, 1; the number unem- 
ployed in the same grid and of this number let 
x; be the number who have registered them- 
selves as unemployed at an_ exchange; 
(i=1, 2, ... N). Experience shows that the 
number unemployed is generally more in poor 
than in relatively well-to-do localities, and also 
persons in indigent circumstances depend more 
on the services of exchanges than persons in 
more favourable circumstances. Hence we may 
assume that 2, y and z are mutually indepen- 
dent. Let ¢,", 7,2. and c,” be the variances of x, y 


N 
and z respectively. X= = xj, which is known 
#=1 


exactly, is the total number of unemployed per- 


N 
sons on the books of exchanges. ¥o 2% will 


be the total number of unemployed persons in 


N 
the city. Z= 2 z will be the population of 
1 


i= 
the city, and generally, this figure cannot be 
expected to be known with precision except if 
an up-to-date and accurate census figure is 
available. Assuming that no person enters o1 
leaves the city, at the period of time when the 
survey is conducted, X, Y and Z wil be. fixed 
numbers. (Obviously X < Y < Z). We are at- 
Y 
Z. 
It will be shown that the estimating equations 
of these statistics involve ratios and on this 
account it will not be possible to obtain accu- 
rate and exact expressions for their standard 
errors. However, it is possible to obtain their 
confidence limits by an application of a theo- 
rem, first stated by Fieller (1940), to the spe- 
cial case for large samples in the way described 
below. 

Let n grids be chosen at random, each grid 
being assigned an equal probability of selec- 
tion. Let the quantities x, y and z, as defined 
above, be observed in each grid. Then 

n Rr n 
x= Dain, p= = yi/nandz= 3 a/n 
f=1 *i=1 i=! 
will be unbiassed estimates of the aVerage num- 
ber of registrations for employment, of the 
number unemployed; and of the number in- 
habiting each grid respectively. Consider the 
function 


tempting to estimate Y and the ratios and 


-;-X; 

d=x-y ¥- (1) 

Its expectation can be shown to be zero, ie. 
E(d) = 0, so that an estimate Y’ of Y or (3) 


of * can be obtained by putting d=0 in (1) 


and this yields two estimating equations 
__Y¥ a : a” 

Y'== X and (y) =< (2), 
which are ratio estimates, which one could 
have obtained intuitively. The variance of d, 
Vid), can be shown to be 

_(%" , X* oy’) | Non 
v (a) =(% Y? *) N-1 
assuming that x and y are independent. When 
N is infinite, or for all practical purposes when 
it is effectively large, then 











Trent 
ence 


), 
ld 


n 
it 





No. 8 
Aug. 1950 | 
2 
vid) = + («+25 «,*). (3) 
Further in large-scale sampling (ie. when 
n>150), and y will be almost normally dis- 
tributed, so that for all practical purposes d 
will be normally distributed with zero mean 
and standard deviation ,y(d). Hence, under 
the conditions stated above, 


-(=_% -\/j1 a2,X%? os : (4). 

u=(z Y i), ae ty: % )} 4) 

will be distributed normally with zero mean 
and unit variance. It follows that if we wish 


x 
to obtain confidence limits of Y, or Y corres- 


ponding to the confidence level i. we need 


only to substitute the appropriate normal de- 
viate for u corresponding to the p% significance 
level, and solve the above quadratic equation 
for Y, or = as the case may be. When re- 
arranged as a quadratic in Y. (4) appears as 
2 (gst? os. 2 (ga wee?) 

Y (z <#_ 23yx¥+x?(j'-"“")=0 (5), 
the roots of which are 
X (nzy tun (20,2 +7202") —u*s,*0,°) | 

(nz? —u*o,*) (6) 
the root with the positive sign before u giving 
the upper confidence limit and that with the 
negative sign before u giving the lower con- 
fidence limit of Y. Similarly the upper and 


lower confidence limits of x may be obtained 








by the solution of equation (5), treating ¥ as 


the unknown. 

The same arguments apply for the estimation 
of LS Its estimate would be > and, its con- 
fidence limits could be obtained in a similar 


manner as for z. If Z is accurately known, a 


second estimate of Y, which would be uz could 


serve as an independent check on the first. 
However, too much reliance cannot be placed on 
this estimate, except if Z is a recent census 
figure. For, if Z is in error by AZ, then the 


estimate of Y will also be in error by y Az. It 


is precisely for this reason that the estimation 
of Y is recommended by the method first de- 
scribed rather than by this method. 


The confidence limits discussed above pre- 
suppose that ¢,”, o,? and o,* are known. In prac- 
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tice, they are not at all likely to be known. 
However, in large samples, their estimates may 
be substituted without serious danger of error 
or loss in accuracy. Also, it may be possible 
to control ¢,*, but it will not be possible to con- 
trol o,*and ¢,* since for any system of fixed 
grids, the number of unemployed cannot be 
expected to remain constant in each grid and 
therefore x and y will be varying throughout 
time. If every grid contained the same num- 
ber of persons then ¢,?=0; however, this can- 
not be realised in practice. But it may be pos- 
sible to demarcate the grids so that they hold 
approximately the same number of persons, if 
some pricr knowledge about the distribution of 
houses or population is available. Under such 
circumstances, , 2 would assume a lower value 
than if grids had been demarcated otherwise. 
The above suggestion has a bearing on the 
question of obtaining the shortest possible con- 
fidence intervals, under the conditions stated, 
given of course the confidence coefficient. An 
inspection of (6) will show that the length of 
the confidence interval of Y is 
2uX Vn (£%0,?+720,")—Uee20,* (nZ*—u'e,*) 
and the only way to narrow it down 
(and for that matter, also that of *) would be 


by increasing the sample size. For the con- 


fidence interval of z, the width of the interval 


is R 
Qu Vue 2oy? +208") — u2a,%0."/(nz 2_ 4%") 

and, it is clear from this formiula, that the nar- 
rowness of width, besides depending on n, de- 
pends also on how low the value ofa,’ is, and 
therefore, it may be narrowed down further by 
demarcating the grids in the way already sug- 
gested. 

To sum up, ratio estimates have been sug- 
gested for three unemployment statistics, name- 
ly, (a) the total number unemployed, (b) the 
proportion using employment exchanges, (c) 
the proportion in the city unemployed, the first 
named depending on supplementary informa- 
tion for its estimation. Their confidence limits 
have also been derived on the basis of large 
sample theory, and on the assumption that the 
number of grids is very large. For the statis- 
tic representing the proportion unemployed, a 
method of reducing the width of its confidence 
interval is proposed. 


1. Fieller, F, C., Jour, Roy. Stat. Soc,, Supplement, 1940 
7, 1-64, 
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A PAPYROGRAPHIC STUDY OF THE NONPROTEIN NITROGEN OF 
MANGOES (MANGIFERA INDICA LINN.) 


Vv. S. GOVINDARAJAN 
(Section of Fermentation Technology, 


ARTITION chromatography on filter paper, 
*‘Papyrography’!.* offers an elegant, sim- 

ple and rapid method for a study of the content 
of.free amino acids and simple peptides in 
mixtures and in extracts. Dent, Stepka and 
Steward® pioneered the use of this method to 
the study of plant tissue extracts. Joslyn and 
Stepka* recently reported what is perhaps the 
only study of free amino acids in some fruit 
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A—TD: Chromatograms of alcoholic extracts of four varieties of mangoes. 


C: Alfonso; D: Malgova. 
acids abbreviated according to Brand and Edsall, Amn. 
a sample of Casein hydrolysate (acid). 
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FIG. 1 F: Chromatogram of Casein hydrolysate (acid) with 10 per cent 
FIG, 1 G; Chromatogram of Casein hydrolysate (acid) with 20 per cent. glucose. 
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pulps. We have carried out a papyrographic 
study of the non-protein nitrogen fraction of 
the four common varieties of mango (Mangi- 
fera indica). 

The rind free pulp of the four varieties of 
mangoes, Malgova, Raspuri, Alfonso and the un- 
grafted country variety, was extracted with 
acidulated alcohol (final alcoholic concentra- 
tion in the mince reaching 80 per cent. by 
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A: Ungrafted variety; B: Raspuri; 
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Note:—Relative intensities of colour of spots indicated by shading. Names of amino 
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volume), in a Waring blendor.4 The extracts 
were concentrated to a syrup in a desiccator 
under vacuum over concentrated sulphuric acid. 
It was taken up with 1/5 the volume of water, 
which leaves most of the carotenoid pigments 
undissolved. The aqueous solution was ex- 
tracted with ether to remove traces of the re- 
maining pigments. The total nitrogen-content 
of these extracts was determined by direct 
Nesslerisation after digestion and equalized. 

The concentrated extracts were chromato- 
graphed in one dimension at a level of 
10 x 10-*ml. by the ascending technique and 
with n-butanol-acetic acid as the developing 
solvent, as described earlier.® Ordinary diet jars 
with ground glass plate covers and Whatmann 
No. 1 paper 20 cm. x 20 cm. were used so that 
the four samples and reference mixtures could 
be chromatographed simultaneously. 

Cbvious conclusions from the chromatograms 
(see Fig. 1) are, (1) that the order of richness 
of ninhydrin-positive substances is: Mul- 
gova, Raspuri, ungrafted variety, Alfonso be- 
ing least; (2) that except for some weak 
spots which reveal the presence of some 
of the usual amino acids, all the extracts 
yield a continuous, big, pear-shaped and cha- 
racteristic spot below the position usually occu- 
pied by glutamic acid. Though Joslyn and 
Stepka report that “peptides do not, as a rule, 
occur in detectable amounts in the cold alcohol 
extracts of plant tissues”, it is not possible to 
explain such a heavy concentration of ninhy- 
drin-positive substances (see Fig 1) except by 
assuming the presence of peptides. 

The extracts contain high percentages of re- 
ducing sugars (up to 20 per cent.) which, it 
was thought, might interfere with the chroma- 
tographic picture. Casein hydrolysates enriched 
with 10 and 20 per cent. of glucose were pre- 
pared and chromatographed simultaneously with 
sugar-free casein-hydrolysate. In presence of 
the sugar, a slight decrease of the R, values 
was observed, but the general clarity of tke 
picture, the relative positions of the amino 
acids and their separation were not affected. 
The reducing sugar was then removed as the 
osazone and after removal of the excess of 
phenylhydrazine from the mother-liquor by 
extraction with ether, the casein-hydrolysate 
was chromatographed. This step did not result 
in any detectable alteration in the picture, 
showing thereby, that the presence of sugar 
does not materially affect the separations. 

With a view to elucidate the nature of the 
peptides suspected to be associated with the 
extracts, the samples were hydrolysed in a 
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sealed tube with 6N HCl at 100°C. for 24 hours. 
The removal of the acid from, and the concen- 
tration of, the hydrolysates were simultaneously 
effected by placing the hydrolysates in flat-bot- 
tomed dish in a thin layer in an evacuated 
desiccator containing solid sodium hydroxide 
and concentrated sulphuric acid in different 
dishes. The operation was usually repeated 
three times to remove most of the acid. The 
syrupy residue was reconstituted to the origi- 
nal volume with water and aliquots used for 
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FIG. 2 

Chromatograms of hydrolysed extracts of A: Un- 
grafted variety; B: Raspuri; C: Alfonso; D: Malyova; 
E: Reference mixture of pure amino acids. Note: 
Arrow indicates position of the amino acid referred to 
in text as ‘near-tyrosine spot.’ Relative intensities of 
colour spots indicated by shading. Names of amino 
acids abbreviated according to Brand and Edsall 
(/oc-cit.). 
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chromatographing, on an equal nitrogen basis. 
The results are represented in Fig. 2. 

At 50 x 10-*ml. level of the original extract 
the chromagram reveals that Mulgova extract 
shows the maximum number and concentration 
of amino acids followed closely by the ungraft- 
ed country variety and the grafted Raspuri 
variety. The Alfonso variety shows, surprisingly, 
the least number and concentration of amino 
acids. 

A careful scanning of the chromatograms leads 
to the following conclusions:—(1) Mulgova: 
Aspartic acid, glutamic acid, alanine, serine or 
glycine are the principal amino acids with basic 
amino acids, valine or methionine and leucines 
occurring in smaller amounts. Also prominent 
was another spot (indicated by an arrow 
in Fig. 2) near that of tyrosine having 
a characteristic bright bluish purple colour 
and hence different from tyrosine which gives 
the dull purple colour. This is the position re- 
ported for ‘y-amino-butyric acid in a single 
dimensional chromatogram with butanol-acetic 
acid solvent.6 v-Amino-butyric acid has been 
reported to be a constituent of many plant 
tissues.3.4 Its absolute identity, however, has 
yet to be established in mango extracts. 

(2) Country variety: Aspartic and glutamic 
acids and the near-tyrosine spot are the prin- 
cipal components with glycine, alanine, valine 
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or methionine and leucines as minor consti- 
tuents. 

(3) Raspuri: Aspartic and glutamic acids, 
alanine and the near-tyrosine spot are the 
principal amino acids and glycine or the basic 
amino acids, valine or methionine are in smaller 
amounts. The presence of cystine and leucine 
group is indicated. 

(4) Alfonso: Aspartic and glutamic acids and 
near-tyrosine spot are the chief constituents 
though the amounts are smaller than that of other 
varieties. Basic amino acids and alanine are 
seen in smaller amounts. The picture given by 
the unhydrolysed extract of this variety, showed 
the pear-shaped spot which was weak and dull. 

The identification of .the near-tyrosine spot 
and an analysis at higher levels by double 
chromatogram is in progress. 

Our thanks are due to the Director, Indian 
Institute of Science, for his kind interest and 
the Council of Scientific and Industrial Re- 
search, India, for financial help. 


1. Consdon, R., Gordon, A. H. and Martin. A. J. P, 
Biochem. J., 1944, 38, 224. 2. Dent, C. E., Jéid., 
1948, 43, 169. 3. —, Stepka, W., and Steward, F.C., 
Nature, 1947, 160, 682. 4. Joslyn, M. A. and Stepka, 
W., Food Research, 1949, 14, 459. 5. Govindarajan, V. S. 
and Sreenivasaya, M., Curr. Sci., 1950, 19, 39. 6. Reed, 
L. J., J. Biol. Chem., 1950, 183, 451. 





GOVERNMENT TO PURCHASE URANIUM STOCKS 


NDER Section 3 (d) cf the Atomic Energy 
Act, XXIX of 1948, uranium is a ‘prescribed’ 
substance and cannot, therefore, be exported. 
The Government of India have decided to pur- 
chase all stocks of uranium available with 
dealers or mine-owners. The purchase of 
acceptable uranium-bearing minerals and ores 
or concentrates will be on the following price 
basis: 

(1) A minimum uranium content equiva- 
lent to 10 per cent. by weight of ura- 
nium oxide in the ores or concentrates 
will normally~ be required. 

(2) The price to be paid will be based upon 
the uranium content of the ores or con- 
centrates and will be at the minimum 
rate of Rs. 9 per pound of contained 
uranium oxide f.o.r. station of despatch, 
and this price will be guaranteed for a 
period of five years commencing from 
the date of announcement. 

(3) This price will include all radioactive 
elements in the ores of concentrates 
but consideration will be given to the 


commercially recoverable value of any 
associated non-radioactive constituents 
in the ores such as cerium groups of 
earths, columbium, niobium, etc., either 
by adjustment of prices or by re- 
delivery of the residues containing such 
constituents. 

(4) All purchase of uranium will be sub- 
ject to the provisions of the Atomic 
Energy Act XXIX of 1948. 

Rules regarding detailed procedure to be fol- 
lowed for the sampling of uranium and des- 
patch of consignments of uranium to the Chair- 
man, Atomic Energy Commission, Bombay, may 
be obtained from the Secretary, Atomic Energy 
Commission, Department of Scientific Research, 
New Delhi. 

Under the Atomic Energy Act XXIX of 1948, 
uranium being a ‘prescribed’ mineral can be 
compulsorily acquired by the Government. It 
would, therefore, be advantageous for dealers 
and mine-owners or persons possessing stocks 
of uranium to sell their stocks to the Govern- 
ment of India at an early date, 
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PRACTICAL NUMBERS 


Tus is a sequel to an earlier note on Practical 
Numbers published two years ago in Current 
Science.! A positive integer N is said to be 
‘practical’ or more briefly a P-number, if 
every positive integer less than N admits of 
partition into unequal parts all of which are 
factors of N. The general structure of sucha 
number is set forth here and it includes all the 
special types noticed before. 

Notation : Nj; denotes 2% p,% po% +++ pits 
(po= 2 < px < po--- < pi) anda the sum ofall 
the factors of N;, where the a’s are positive 
integers and the p’s primes. 

Lemma: If N;is a P-number and any posi- 
tive integer not exceeding 9; can be partitioned 


3 


into unequal divisors of Ni, then these pro- 
perties hold good for Nis, if pixg 1 + o% 

Since oj4. = % (1 + pija + p2i4a +--+. the 
interval (¢;,¢;,,)* can be subdivided, “44° order: 
from left to right, into intervals of lengths hh, 
Tey. -Ta,44» Where Ix= 04 pigs #40041, UP RG i) 

Now any positive integer. x (o, <nK: Fisxa)s 
is bound to fallin one of these sub-ingervals, 
say k-th, i.e. x = 1, + 1,+°** +]e-1+.Bes-where 

0<Ri < Ik. . 1013 (1): 

When Rx = Ik, the required partition is ob- 
vious.’ It is sufficient to consider the case 
Ry: < Ix. Dividing Ry by pi+,'***+1, so that A 
is the quotient and B is the remainder and ex- 
pressing B in scale pi4;, we may write 
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Ri= Apis! *t 1014 Bopig ght! + Bip itt 
Hocect# B-k+aj (2) 

where A <<, since Ry < Ik, and the B’s are all 
less than p;,, and do not exceed «; by virtue of 
the condition provided: > 

Now A and all the B’s can, by hypothesis, be 
partitioned into unequal divisors of Ni. Sub- 
stituting the known partitions for A, Bis 
and I’s in (1) and (2), we get a partition 
for x into unequal divisors of Niz:.. Ifx < %, 
it can be partitioned into unequal factors of Ni 
i.e., of Nii, also. Thus the lemma is proved.7j 


Theorem 1. 2°° (or No) isa P-number such 
that every positive integer not exceeding the 


sum of the divisors of 2° can be expressed’as 


the sum of distinct divisors of 2%, a, being any 
positive integer. a 
To prove the theorem we have only to re- 
member that : 
¢, (i.e., the sum of the divisors of 2°°) 
m4 3+ 22 +....2°° am ott _ : 
and express any positive integer less than 
1 + ¢ in the binary scale to effect the required 
partition, 

Theorem 2. If Np® (p an odd prime) bea 
P-number, then p< 1+e (N). 

If p> 1+ «(N) then 1+¢(N) cannot evidently 
be expressed as the sum of distinct divisors 
ef N, nor can any of the parts in any partition 
of 1+ ¢ (N) involve p. This contradicts the 
implications of the hypothesis. Therefore 
p< 1+¢(N). 

Combining the above theorems and the 
lemma we establish, by induction, the struc- 
ture of a P-numb=r in the form of 

Theorem 3. The necessary and sufficient 
condition that N; is a P-number are 

pe \1 + of, ie = 2, 2....8) 
with the more or less obvious corollaries, viz., 

1. Every P-number N;, possesses the property 
that any number not exceeding 7; can be 
partitioned into unequal divisors of N. 

2. The product (as well as the L.C.M.) of 
any number of P-numbers is a P-number. 

3. Any non-P-number can be converted into 
a P-number by multiplying it by a suitable 
power of 2. (Hence, any rational proper frac- 
tion can always be expressed as the sum of 
unit-fractions.) 

4. If Ny is a Penumber, the number formed 
by increasing one (or more) of the indicies of 
the rrimes in N; by any positive integer is also 
a P-number, 
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5. Ifx be any positive integer such that any 
positive integer less than x can be expressed 
as the sum of distinct divisors of another 
positive integer y, than x—1 is less than the 
sum of the divisors of the greatest P-number 
contained in y. 

The following two conjectures may be haz- 
arded from Tables A and B given below. 

(i) The r-th P-number is less than the r-th 
odd prime. 

(ii) The number of P-numbers less than x 
exceeds the number of primes less than zx. 

TABLES 
A 


£ 100 200 300 400 500609 700 800 900 1000 
Number of 28 48 68 90 103 127 144 161 178 196 


P-numbers 
less than x 
Number of 25 46 62 78 95 109 125 139 154 168 
primes less 
than « 
B 
P-numbers greater than 209 and less than 
1001 


204, 208, 210, 216, 220, 224, 228 234, 240, 252, 256 
260, 264, 270, 272, 276, 280, 288 294, 300, 304, 306, 
308, 312, 320, 324, 330, 336, 340, 342, 348, 352, 360, 
364, 368, 378, 380, 384, 390, 392, 396, 400, 408, 414, 
416, 420, 432, 440, 448, 450, 456, 460 462, 464, 468, 
476, 480, 486 496, 500, 504, 510, 512, 520, 522, 528, 
532, 540, 544, 546, 552. 558, 560, 570, 576, 580 588, 
594, 600, 608, 612. 616, 620, 624, 630. 640, 644° 648, 
660, 66F, 672, 680, 684, 690, 696, 700, 702, 704, 714, 
720, 726. 728, 736, 740, 744, 156, 760, 768, 780, 784, 
792, 798. 800, 210, 812, 816, $20, 828, 832, 840, 858, 
860, 864, 868, 870. 880, 882, 888, 896 900 912, 918, 
920, 924, 928, 930, 936, 952, 956, 960, 966, 968, 972, 
980, 984, 990, 992, 1000. 

Mysore, A. A. KRISHNASWAMI AYYANGAR. 


May 28, 1950. 


* All intervals are taken to be open on the left and 
closed on the right. 

+ The lemma and its proof are the outcome of my 
consulting Prof, T. Vijayaraghavan. 

1. Srinivasan, A. K., Curr. Sci., 1948, 17, 179-80. 


VELOCITY DISTRIBUTION LAW AND 
THE DIAMETER OF THE PARTICLES 
OF A GAS 


CoNsIDERING the collision processes occurring 
in a gas, it has been shown that the total 
change in momentum, in one direction, suffered 
by all the particles lying in a unit area per- 
pendicular to that direction, per second, is 


given by ae mn>'? ¢2 hb“, where m is the mass, 
n 
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n is the number per unit volume and ¢ is the 
diameter of the particles and b is the constant 
occurring in the velocity distribution law 
dn, = nae~” du. This rate of change of 
momentum is the pressure p=nkT. Hence 6 

16mn?!' a? 


kT The value of 


comes out to be 


b, equal to 74° which is usually derived on 
the assumption of dimensionless particles, and 
which incidentally holds good in case of actual 
gases, vapours and assembly of particles in 
equilibrium, is seen to be a particular case, 
when ¢ = (0:555)n—!'3. Thus, at N.T.P., n being 
equal to 2-7 x 10!® per cc, ¢ should be 
equal to 1- 85 x 10-7 cm. This is of the same 
order as the diameter of gaseous particles de- 
termined by practical methods. 


Full details will appear elsewhere. 
Satya NARAIN GARG. 
Department of Physics, 
University of Allahabad, 
June 4, 1950. 





ELLIPTIC POLARISATION OF LIGHT 
SCATTERED BY PERSPEX GLASS 


In the course of a detailed investigation of the 
structure of glass, certain interesting results 
were obtained with perspex glass (methyl 
methacrylate). The observations were made 
using a rectangular block, 3” x 3” x 1” in di- 
mensions, kindly supplied by the Imperial 
Chemical Industries Ltd. Light from a power- 
ful carbon are was focussed on the block and 
the state of polarisation and ellipticity of light 
Scattered transversely were measured by the 
usual experimental technique. Table I gives 
the percentage of depolarisation, x, py and Pr, 
and p, calculated using Krishnan’s reciprocity 
relationship, for perspex and for a standard 
glass block obtained by the same experimental 
set-up. 








TABLE I 
o os Pio o;s 
Put Px /o Spy ° 
Observed Calculated 
Perspex 2-22 0-86 64-5 61-9 0-52 
Glass 25-36 12-04 75-92 73-17 3-9t 








For measurements of ellipticity of polarisa- 
tion of scattered light, the method adopted by 
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Krishnan and Rao! for glass was employed. 
The incident light was polarised by a nicol and 
the transversely scattered light was passed 
through an analysing nicol placed in crossed 
position with reference to the plane of polari- 
sation of the incident light and then analysed 
by a calibrated Babinet compensator. As the 
polarising nicol was rotated from the vertical 
to the horizontal, the visibility of the fringes 
of the compensator and the intensity of the 
pattern gradually diminished. For perspex, 
the visibility was a minimum at a position 
nearly 3° from horizontal. Even before this 
position was reached, i.e., at about 20° from the 
horizontal, the fringe system began to shift 
laterally with respect to the cross-wires origin- 
ally set on the central dark band. This shift 
continued to increase gradually as the rotation 
of the polariser wus continued. When the pola- 
riser was horizontal, the cross-wires appeared 
on the bright band. These observations show 
that the scattered light is a mixture of unpola- 
rised and elliptically polarised light, The shift 
was measured for different settings of the 
polariser, which gives a measure of ellipticity. 
Table II gives the results obtained along with 
those for the standard glass block used for 
comparison, 





TABLE II 
, Range of 6 
. : Angle @ from. Phase shift .~") > - 
Substance Scileeset ts nen ef o @ which shift 
is observed 
Perspex oo 0 1 20° 
6 0-63 oe 
10 0-24 . 
15 0-04 ** 
20 0- 
Glass ‘e 0 1 - 938° 
10 0-42 in 
20 0-11 
30 0-02 ee 
40 0- ee 





These observations for perspex glass :are 
similar to those made by Krishnan and Rao? 
for inorganic glasses and show that the light 
scattered by perspex is elliptieaily: -polarised. 
According to Mie’s theory, it follows that like 
the inorganic glasses, perspex glass consists of 
molecular clusters of size comparable to the 
wavelength of light. The last column’-fht+ 
Table I gives 4p,, which is the difference’ 
between the observed value of p, .and the? 
anisotropic part given by 2 p,(l+o,). -The leoW 
value of Jp, shows that the clusters are not 
however so large as in most of the inorganie 
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glasses. It itiay also be mentioned that while 
this work was in progress, a note on the scat- 
tering of light in plastics was published by Mr. 
Nambiyar,* while the values of pu, py» and pr 
obtained by him are different from those given 
here, 4p, is nearly the same. 

My thanks are due to Prof. C. S. Venkates- 
waran for his guidance and interest in the 
work. 

(Mrs.) ALEYAMMA GEORGE. 
Physics Department, 
University College, 
Trivandrum, 
June 10, 1950. 


1. Kishnan, R,S., and Venkat Rao, P., Proc. /nd 
Acad. Sci, 1944, 20A, 109. 2. —, /did, 1944, 20, 109, 
8. Narayanan Nambiyar, V. P., Curr. Sci., 1949, 18, 286. 





FORMATION OF COMPLEX'COM- 
POUNDS BETWEEN LEAD NITRATE 
AND ALKALI NITRATES 


MEASUREMENTs of the Faraday rotation and its 
variation with composition of a mixture of 
molar solutions of Pb(NO,), and KNO, 


carried out by the writer! recently confirmed 


the existence of complex compounds at speci- 
fied concentrations as postulated by Nayar and 
Pande.2 The _ investigation has now been 
extended to the case of mixtures of molar solu- 
tions of lead nitrate as one component and 
ammonium nitrate or sodium nitrate as the 
tecond component. 
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. ‘The accompanying figure represents the 
variations of Faraday rotation for > 5461 with 
eomposition of the mixture for the two cases. 
The curve for the system Pb(NO;), + NH,NO, 
+H,O exhibits a marked departure frcm that 
for a regular mixture. It has three pronounced 
minima corresponding to the relative con- 
centrations of lead nitrate and ammonium 
nitrate in the ratio of 1:1, 1:2 and 1:4 res- 
pectively. The curve representing the varia- 
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tions of Faraday rotation with concentration 
for the system Pb(NO,).+NaNO,;+H,O does 
not show any such anomaly. This suggests 
that while complex compounds are-formed in 
Pb(NO,).+NH,NO,+H,O system at the three 
specific concentrations mentioned above, they 
appear to be absent in the system Pb(NO,).+ 
NaNO,+H,0. In this respect, the behaviour of 
the system containing lead nitrate-ammonium 
nitrate is similar to that of the system 
containing lead  nitrate-potassium nitrate. 
The results reported here fully confirm the 
conclusions arrived at by Nayar and Pande? 
regarding the formation of complex com- 
pounds between lead nitrate and _ alkali 
nitrates. 

The author is’ grateful to Professor 
R. S. Krishnan for suggesting the problem. 


Physics Dept., B. K. NARASIMHAMURTHY. 
Indian Inst. of Science, 

Bangalore 3, 

June 26, 1950. 








1. B. K. Narasimhamurthy, Proc. /t7. Acad. Sci., 1950, 
31, 160. 2. Nayar and Pande, /éid., 1948, 27, 285, 
349 ; 1949, 30, 25. 


ULTRASONIC VELOCITY IN ORGANIC 
SOLUTIONS 

THE author has studied the variation of ultra- 
sonic velocity and adiabatic compressibility in 
the solutions of benzoic acid in different orga- 
nic solvents at different concentrations and 
various temperatures employing Debye and 
Sears’ method of diffraction of light by high- 
frequency sound waves. 

Parthasarathy,! Ram Pershad? and Wilson 
and Richards? have reported some observations 
on supersonic velocities and compressibilities 
of liquid mixtures and also discussed their re- 
lationship with the chemical constitution. But 
a solid solute does not appear to have been 
used in the mixture. The author, therefore, 
thought it worthwhile to study the solutions of 
benzoic acid in different organic solvents with 
a view to find whether the laws which hold for 
liquid mixtures also hold for mixtures of 
solid in liquids. 

The following results have been obtained:— 

1. The velocity in a pure solvent is always 
greater than that in the solution. 

2. The presence of a solid constituent, how- 
ever small it may be, always lowers the velo- 
city. t 

3. The velocity in a solution increases with 
dilution. 
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4. The adiabatic compressibility of a solution 
increases with concentration. 

5. The velocity decreases with increase in 
temperature. 

In conclusion, the author expresses his sin- 
cere thanks to Dr. D. B. Deodhar and Dr. P. N. 
Sharma for guidance and encouragement. 
Physics Department, Kk. C. Las. 
Lucknow University, 

Lucknow, 
June 14, 1950. 


], Parathasarathy, Pvoc. /nd, Acad. Sct., 1936, 3A, 297. 
2. Ram Pershad, /nd. /Jour. Phys., 1941, 15, 323 ; id., 
1942, 16, 1, 307. 3. Wilson and Richards, /our. Phys. 
Chem., 1932, 36, 1268. 


FLUORESCENCE OF CRYSTALLINE 
MAGNESIUM OXIDE 


Licut scattered by a transparent specimen of 
MgO crystal has been photographed, using a 
Littrow type quartz spectrograph. The speci- 
men has the approximate dimensions of 
0:8” x 0-8” x 0-7”. No Raman lines have 
been recorded either in the visible or in the 
ultra-violet region. Two fluorescent bands, 
which are fairly intense, with their mean wave- 
lengths at \ 6812 and \6994 A.U. are found to 
occur. One of these bands is about 20 Angs- - 
troms broad and the other is sharp. Fluorescent 
bands in this region have previously been re- 
corded in A1,O,. Crystals like diamond show 
similar effects, but in other regions of the spec- 
trum. A second order Raman scattering of 
moderate intensity -may be expected in this 
substance according to recent findings of Bur- 
stein and Smith* but our present work indi- 
cates that such an effect, if present, is quite 
weak. *j 


S. BHAGAVANTAM. 
P. G. PURANIK. 


Physical Laboratories, 
Osmania University, 
Hyderabad (Deccan), 
July 15, 1950. 


* Proc. Ind. Acad. Sci., 1948, 28, 377. 


EFFECT OF UREA, URIC ACID, 
BARBITURIC ACID AND ALLOXAN 
CN THE BIOSYNTHESIS OF 
RIBOFLAVIN IN ANIMALS 


Foopsturrs contain, in addition to protein, 
some non-protein nitrogenous compounds as 
amides, glucosides, etc., and it was of interest 
to study whether these compounds may be 
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utilised by rats for the biosynthesis of ribo- 
flavin assisted by intestinal microflora, 

A group of six adult rats was first fed for 
a week on a riboflavin-free basal diet composed 
of 80 gm. starch, 7 gm. sucrose, 6 gm. ground- 
nut oil, 5 gm. salt mixture (Osborne and Men- 
del) and 2 gm. codliver oil and with daily 
vitamin supplements of 20g thiamine, 300 ug 
nicotine acid, 25g pyridoxine, 500 ug Ca- 
pantothenate, 10“g biotin and 1,000“g choline 
for each rat-urine and feces being collected 
for a further period of three days. The 
diet was then supplemented with 0-1 gm. 
urea (this being the simplest amide was first 
selected) and the excretions on this supple- 
ment were collected in the above way. The 
riboflavin estimation was made by the method 
of Slater and Morell.! 

It is found from the table below that urea 
supplement produces a large increase in the 
riboflavin excretion. 


to the Edttor 


Table showing the effect of feeding urea, uric 
acid, barbituric acid and alloxan on the 
riboflavin excretion in rats. The figures 
represent the average values in ug per 











rat per day 
. Fecal Urinary 
Diet and supplement output outpat ° 
Basal diet 7-3 4-4 
” +0-1 gm. Urea és 17-9 7-2 
on +0-1 gm. Barbituric acid 7-1 4-8 
” +0-1 gm. Alloxan oe 7-5 4-0 
” +0-1 gm. Uric acid 4-2 2.4 


Attention was then directed to study the pos- 
sible intermediates through which the above 
conversion of urea to riboflavin takes place in 
the intestine. 

In the laboratory riboflavin is synthesised 
from alloxan?.3 and barbituric acid‘ which can 
also be prepared directly from urea. These 
compounds were, therefore, used to test whe- 
ther they serve as intermediates in the above 
precess. The results in the table show that 
they do not. 

Uric acid, which is an intermediate compound 
between urea and barbituric acid and alloxan, 
has also been tried, but in this case a notable 
depression of the riboflavin excretion was ob- 
served. This may be due to the inhibiting 
action of the uric acid or some of its products 
on the growth of the riboflavin-synthesising 
microflora by their interference with the 
uracil, thymine or other purine derivatives 








» 
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which act as essential metabolites for the above 
bacterial species. 

Biochem. & Nutri. Labs., H. N. DE. 
Dacca University, J. K. Roy. 
Dacca, Pakistan, 

April 6, 1950. 


1. Slater, E.C., and Morell, D.B., Biochem. Jour., 
1946, 40, 644. 2. Kuhn, R., ani Weyganc, F., Ser., 
1935, 68, 1282. 3. Kuhn, R., and Coo, A. H., Angew. 
Chem., 1936, 49, 6. 4. Tisler, M., Pfister, K. B., 
Ldenberg, K., and Fleming, A. G., /. Am. Chem, Soc., 
1944, 69, 1487. 





INCREASED YIELDS OF RAGI THROUGH 
ZINC SALT FERTILIZATION 


THE need for small amounts of zinc for growth 
and development of the higher plants has been 
reported by various workers.!:2 While consi- 
derable evidence exists that zinc is required by 
many fruit plants for their normal growth, its 
deficiency being recognized by distinctive symp- 
toms, little information exists of its require- 
ments by cereals or of deficiency symptoms in 
them, In particular, little is definitely known of 
the requirements of our staple food crops for 
this and other trace elements for optimum crop 
production. 


Fresh weight—Total crop 








Treatment 


@ Vata. 
Ib. per v6 Varia 
tion over 
acre 
cont:ol 
Boron 6068 +6 -++ 2-62 
Copper 6822-9 +15-37 
Zinc 7302-9 +23+49 
Boron + Copper 6308 -6 + 6°67 
Zinc + Copper 6737-1 +13-92 
Zinc -+ Boron 6240-0 + 5-51 
Control 5914-0 0-00 


In the course of our studies on the content 
and availability of the essential trace elements 
in Mysore soils, the response of our cereal 
crops to the application of various trace 
elements is being investigated. Field experi- 
ments at the Government Central Farm, Hebbal 
and elsewhere, indicate that ragi (Eleucine 
coracana) responds markedly to applications of 
zinc sulphate, and this communication is in- 
tended as a preliminary note to record our ob- 
servations. 

The results of field trials at the Hebbal 
Farm during 1949 monsoon season on ragi 


(R.0009 variety) with the different treatments 
are given below. The soil of the experimental 
plot is a reddish brown sandy loam typical of 
soils of Bangalore District. The manurial 
treatment to all the plots was uniform with a 
basal dressing of farmyard manure at 2 cart- 
loads per acre and groundnut oilcake at 3 cwts. 
per acre. Zine and copper were applied as sul- 
phate at 5 lbs. to the acre while boron was 
applied as borax at 20 lb. level, these salts be- 
ing applied mixed with the groundnut cake, 
at the time of application. The layout was 
7 X 7 latin square, and the individual plot size 
was 1/120th acre. 

The results indicate that application of 5 lb. 
zinc sulphate has increased the total crop by 
about 23 per cent. over control, while the in- 
dividual yields of dry grain and straw are in- 
creased in each case by 12 per cent. Based 
upon these findings large-scale trials to obtain 
increased yields of ragi using zinc sulphate 
mixed with the usual manures, are in progress. 
Chemical Section, H. G. Gopata Rao. 
Agric. Res. Institute, S. V. GovINDARAJAN. 
Bangalore, 

April 15, 1950. 

1. Chandler, W.H., ot. Gaz, 1937, 48, 625, 2 

Arnon, Annual Rev. Bio., 1943, 12, 493. 





Dry weight—Grain Dry weight—Straw 





Ib % Varia- it % Varia- 
e . >* . 

tion over tion over 
per acre contrat per acre control 
977-1 —17-54 1920-0 —13-85 
1148-5 0-0 2409-0 + 7-69 
1285-7 +11-94 2502-8 +12-31 
1251-7 + 8-98 2091-4 —- 6-15 
1097-1 — 4-47 2091-4 — 6-1 
1114-2 — 2-99 2160-0 — 3-07 
1148-5 0-00 2228-5 0-00 


DEHYDRATION OF CASTOR OIL BY 
SUBSTITUTED SULPHONIC ACIDS 
AS CATALYSTS 
DEHYDRATION of castor oil is also found to be 
brought about by using sulphonic acids and 
their salts in place of sulphuric acid as cata- 
lysts. (1) Benzene sulphonic acid, (2) toluene sul- 
phonic acid, (3) m-sulpho benzoic acid and (4) 
pot. phenol sulphate are found to be good cata- 
lysts, while sodium salts of p-xylene sulphonic 
acid, anthraquinone 2-6-sulphoniec acid, 1-naph- 
thol-5-sulphonic acid, 1-naphthylamine-2-sulp- 
honic acid and a few others of this group ar¢ 
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not so effective. It appears that the dissolution 
or decomposition of the salt at the temperatures 
employed (250-80°C.) is a prerequisite for its 
activity. 

The dehydrated oil is generally pale in 
colour, low in viscosity and in acetyl value—- 
often as low as 18. Refractive indices vary 
between 1-4788-1-4826. Molecular weights 
determined by Cryoscopic method in benzene 
are between 840-860. Under appropriate work- 
ing conditions, the quality of this oil may im- 
prove further. The results of a few experiments 
are given below. 











© 2 
re ee ie ee 
2 59 EE 3a Remarks 
3 
s &§& =P 
S *f 
1 1-0 220 60 120 Dehydration very quick 
2 2:0 250 - 130 Pale reddish brown oil 
3 1-0 i - 130 Dehydration is quicker 
0-5 « ‘ 123. than with sulphuric acid, 
0-3 - 132 catalyst is reactive even in 
0-2 ,, ise 120 low concentration of 0-1%. 
0-1 ” o° 117 Oil is pale coloured 
4 20 275 100 129 
1-75 ,, 60 127 CO, passed during de- 
1-0 280 100 130 hydration, Oil is very 
0 . 60 116 pale in colour and of low 
viscosity 
Chemical Laboratory, K. K. Doe 
Fergusson College, V. R. KESKAR 
Poona, 
May 5, 1950. 





ESTIMATION OF PEROXIDES IN GHEE 
BY THE FERRIC THIOCYANATE 
METHOD 


InDIAN workers interested in storage study of 
ghee have been using a method (Lea!) of iodo- 
metric determination of peroxide to measure 
the extent of oxidative spoilage. Depending 
possibly on the peculiar make-up of the gly- 
cerides susceptible to oxidation andjor on the 
type and quantity of the natural anti-oxidants 
present, Patel and Ray?-? have shown signi- 
ficantly variable peroxide values by Lea’s 
method in different ghee samples at the first 
organoleptically detectable point of spoilage. 
In some cases the values were large enough 
for easy determination, in others the values 
were low and could only be determined with 
difficulty, 
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Recently, in connection with an investiga- 
tion on the standardisation of the methods of 
manufacture of ghee, we have observed that in 
ghee samples prepared under certain experi- 
mental conditions, peroxide development (as 
determined by Lea’s method) on storage was 
extremely slow, so that even when the oxida- 
tive spoilage was quite perceptible from loss of 
aroma and deterioration in flavour, the estimat- 
ed peroxide values varied between 0-2 to 0:7 
only. We tried to verify this anomaly by 
checking up each stage of Lea’s technique as 
well as the reagents used, but failed to get a 
satisfactory explanation, As an _ alternative, 
we attempted the ferric thiocyanate method of 
peroxide determination which Hills and Thiel 
claim to be sufficiently sensitive to measure 
the peroxides of fat in milk and milk products 
at quite an early stage of its oxidation. The 
method applied by us on ghee was essentially 
the one developed by Hills and Thiel (loc. cit.) 
with a few variations, such as, (a) adoption of 
standard iron solution itself instead of the 
artificial standard of a cresol-red solution pre- 
viously calibrated against the former, and 
(b) use of an alternative fat solvent, chloro- 
form-ethanol (7:3) which Hills and Thiel have 
found quite as suitable as benzene-methanol 
(7:3) used in their investigation. 

TABLE I 


Determination of peroxide value in ghee 
by the ferric thiocynate method 








Weight of , % Devia- 

Sample sample apr me Mean tion from 

g-) the mean 

A «. 0-220 3-20 3-10 +3-2 
0-250 3-00 

B 0-126 4-62 4-67 +0-9 
0-130 4-71 

Cc ° 0-111 5-26 5-10 +3-1 
0-114 4-94 

D 0-116 5-22 5-49 +4-9 
0-097 5-76 

E 0-06 6-10 6-16 +1-0 

0-100 6-22 t 

F 0-100 7-07 6-90 £2-5 
0-130 *6-74 

G 0-115 8-12 8-23 +1-3 
0-115 8-33 

H -» 0-073 10-50 10-43 0-7 

0-078 10-35 ‘ 

I -- 0-103 11-14 11-32 +1-6 
0-100 11-49 

J +» 0-107 14°15 13-82 +2-4 
0-120 13-49 





* Peroxide value expressed as milliequivalent ef 
oxygen per kilogram of fat, 
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A fairly large number of trials have been 
carried out and it is observed that (a) the 
ferric thiocyanate method is capable of yield- 
ing reproducible values; the data of a typical 
trial set out in Table I show that the average 
deviation from the mean of the duplicate 
determinations lies within + 2-2 per cent., and 
(b) the method is definitely more sensitive 
than Lea’s as would be evident from the data 
given in Table II on the progressive peroxide 
estimations in samples of stored ghee. 


TABLE II 


Peroxide yalue in ghee determined by 
ferric thiocyanate and Lea’s methods 





Cow ghee Buffal> ghee 








Ferric thio- Ferric thio- 








Lea’s : Lea’s 
cyanate cyanate 

I 5-50 nil 11-40 nil 
9-63 9 28-76 0-25 
11-50 0-20 34-95 0-61 

II 5-80 nil 10-83 nil 
9-75 ” 25-83 0-15 
11-82 - 35-45 ~ 0:70 
13-20 0-20 ar oe 


Since peroxide development in fat can be 
greatly accelerated by the aeration of the test 
substance maintained at an elevated tempera- 
ture, the method in conjunction with above 
technique should be able to gauge the keeping 
quality of newly made ghee samples obtained 
under variable conditions of production. 

The detailed study will be reported in the 
Indian Journal of Dairy Science. 


Indian Dairy Research Institute, 
Bangalore, 

April 27, 1950. 

1. Lea, C.H., Proc. Roy. Soc. (London), 108 B, 175. 
2 and 3. Patel, B. M., and Ray, S.C., /d.. J. Dairy Sci., 
1949, 2, 30; sid, 1949, 2, 146. 4. Hills, G.L., and 
Thiel, C. C., /. Dairy Res., 1946, 14, 340. 


P. DEvI. 
S. C. Ray. 


METHIONINE AND CYSTINE CON- 
TENTS OF THE COMMON PIGEON EGG 


Tue eggs for this investigation were obtained 
from birds in captivity, fed, in general, on 
cereals. 

The methods for the estimation of total sul- 
phur,? methionine, and of cystine* are those 
which have been followed earlier! The egg 
white was separated from the yolk by the 
method of Plimmer and Rosedale,5> The results 
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of the present investigation are given in the 
following table. 




















Tctal Cystine Methionine 
Sulphur  Splphur Sulphur 
°o oO » 4 
o °o o 
Eeg white eu 1-3990 1-0460 0-3311 
1-3970 1-0510 0-3312 
Mean... 1-3980 1-0485 0-3312 
Fgg yolk 1-1527 0-8012 0-3400 
(freed from fat) 1-1542 0-8065 0-3398 
Mean... 1-1535 0-8939 0-3399 
Egg yolk, calculated 
on the basis thatthe 0-8215 0-5723 0- 2420 
fat was of rcmoved 
Total, for whole egg 
if the fat is ot re- 2-2195 1-6208 0-5732 
moved 
The sulphur contents of the eggs of hen, 





guinea fowl, and of pigeon compare as follows: 

















Total Cystine Methionine 
Sulphur Sul pbur Sulphur 
oy, oO ° 
/o (+) o 
Hen® 1-5000 0-6351 0-8588 
Guinea Fowl! 83-9575 1-8996 0-7478 
Pigeon 
(Present work) 2-2195 1-6208 0-5732 
Rajaram College, J. W. ATRAN. 


Kolhapur, G. D. KALYANKER. 


May 25, 1950. 


1. Airan and Kalyankar, Curr. Sc:., 1950, 19, 3. 
2. Parr, Jud. and Enz. Chem., 1909, 1, 689. 3. Horn, 
Jones and Blum, /our. Biol. Chem., 1946, 166, 313. 
4. Callan and Toennies, /d. and Eng. Ch.m., Anal. Ed., 
1941, 13, 450. 5, Plimmer and Rosedale, Biochem. jour., 
1925, 19, 1015. 6. Block and Bolling, ‘‘A vin» Acid Com- 
position of Proteins and Foods,” 1915 Edn., p. 181. 





PYROPHOSPHATO COMPLEX OF LEAD 
IN SOLUTION 


THE marked increase in the solubility of lead 
pyrophosphate in alkali pyrophosphate solu- 
tions suggests complex formation in solution. 
Thermometric, conductometric and pH-titrations 
of alkali pyrophosphate solutions with lead 
nitrate solutions indicate the existence of com- 
plex ion of the type pyrophosphate : lead equal 
to 2:1 within the concentration range (-01- 
-2M) studied. Transport measurement shows 
the presence of lead ion in the anode 
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liquid and thus eliminates the formule 
[Pb(H,P,0,),.]+* and Pb(H;P,0;), for the 
complex ion. The conductivity of the alkali 
pyrophosphate solution either remains constant 
or rises very slowly with the addition of lead 
nitrate solution up to the point pyrophosphate : 
lead equal to 2:1. This observation excludes 
the possibility of the ions [H,P.0,]~* and 
[HP,O,]~* acting as co-ordinating unit in the 
complex ion. Thus it is concluded that the 
complex ion is of the formula [Pb(P,O,).]~* 
and is formed according to the equation 

Pbt? + 2P, O;74 > [Pb (P,0,;),  .. (1) 
The instability constant of the complex ion has 
been found out from conductivity measure- 
ments by Job’s method of continued variation.! 
It is as follows: 

Let solutions of lead nitrate and sodium pyro- 
phosphate of concentrations C and P x C moles 
per litre respectively are mixed in varying pro- 
portions. Let the mixtures be madé by the addi- 
tion of zx litres of pyrophosphates to (1-x) 
litres of lead nitrate (x < 1) with no appreciable 
volume change on mixing. Let C,, C, and C, 
be the concentrations of lead ion, pyrophosphate 
ion and the complex ion [Pb(P,0,;),.]~® respec- 
tively. For any mixture the following equa- 
tions apply 


C,=C (1—2z) — Cs; »- (2) 

C, = PCx — 2Cs -- (3) 

C, x C,*= KC, o- (4) 
when C, is maximum 


Differentiation of equations (2), (3) and (4) 
and combination of the three resulting differen- 
tial equations with equations (2) to (5) gives 
C*P[(P + 2) x- 2] =K[2—3xr] [P—1]? (6) 
Hence from a knowledge of the maximum com- 
position 2x for non-equimolecular solutions, 
which can be obtained from experimental 
curves and from the known values of C and P, 
K, the instability constant of the complex ion 
is determined with the help of the equation 
(6). The mean value of K is found to be 
4-744 x 10% at 35° + 0-1°C. 

My best thanks are due to Prof. P. B. Sarkar, 
Calcutta University, for his kind interest and 
helpful suggestions. 


Inorganic Chem. Lab., 
Calcutta University, 

92, Upper Circular Road, 
Calcutta, 

June 7, 1950. 


B. C. HALDAR. 


1. Job, P., Aun. Chin.. 1928, 9, (19), 11°, 
—_—_——__— 


Letters to the Editor 245 


ANTIMALARIAL ACTIVITY OF 
AUREOMYCIN IN BLOOD INDUCED 
INFECTION IN CHICKS 


ANTIMALARIAL activity of aureomycin in 
P. gallinaceum infection in chicks has been re- 
ported by G. R. Coatney, et al.1 During routine 
testing of antimalarial drugs in this laboratory, 
we were interested in the antimalarial activity 
obtained with aureomycin. The following series 
of experiments were carried out to confirm the 
above finding and also to evaluate the efficacy 
of the drug in preventing relapse of a primary 
blood-induced infection in chicks. 

The strain of P. gallinaceum was maintained 
in stock birds.2, Blood from donor bird show- 
ing 30 to 40 per cent. parasitemia was taken by 
cardiac puncture in 2 per cent, citrate solution. 
About 0-2 c.c. of the diluted citrate solution 
containing 16 x 10° parasitized erythrocytes 
was injected to the pectoral muscle of white 
leg-horn chicks of average weight of 60 gm. 
Drug was administered twice daily, starting 4 
to 5 hours before inoculation and continued for 
four days. Blood films from the treated as 
well as from the control birds were examined 
from the fifth day after inoculation. Aureo- 
mycin was given orally, dissolved in water. 
The results are given in Table I. 

TABLE I 
Antimalarial activity of Aureomycin in Chicks 
infected with P. gallinaceum 





Parasites per 500 r.b.c. 


g./100 g. 


dy weight of chick 


Remarks 
Days after inoculation 
5 


7 9 1115 20 


Experiment No, 
Drag dose m 
for 4 days b.i.d. 


bo 





25... .. Died after 15 days 
60 65 .. Died after 20 days 
0 O 25 Treatment repeated for 
3 days fromthe 8th 
day of injection. Birds 
died after 25 days 


4 Cortrol 1 50175 .. .. .. Died before 10th day 





It was observed that at a dose of 7-5 mg. 
there was a reduction in parasitemia and at 
15 mg. the suppressive effect was pronounced 
by the late appearance of parasites in the peri- 
phieral blood. In experiment 3, the drug was 
repeated again for three days from 8th day on- 
wards. It is usually found that there is a recru- 
descence on or about the 10th day after pre- 
liminary suppression treatment, depending upon 
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the condition of the bird. It was observed that 
with the repetition of the drug on the 8th day, 
the parasitic relapse was delayed till the 20th 
day and all the birds lived up to 25 days after 
infection. 

Aureomycin acted as a preventive and thera- 
peutically active drug against chick malaria. It 
was also found to be quite effective in the 
prevention of relapse in blood induced infec- 
tion of P. gallinaceum in chicks. 

Our thanks are due to the President, Ameri- 
can Cynamid Co., New York, and to the autho- 
rities of Lederle Laboratories, New York, for 
kindly supplying aureomycin. We are grateful 
to Dr. K. P. Menon for his valuable sugges- 
tions during the course of the work. 
Pharmacology Lab., A. S. RAMASWAMY. 
Indian Inst. of Sci, R. Rama Rao. 

Bangalore 3, N. K. KESHAVAMURTHY. 
July 30, 1950. N. N. DE. 


1. Coatney, G. R., Greenberg, J., Cooper, W. C., and 
Trembley, H. L., Proc. Soc. Exp. Beil. and Med., 1949, 
72, 586. 2. De, N. N., Ramaswamy, A. S., Curr. Sci., 
1948, 17, 237. 


TIP PULP OF THE MANGO FRUIT 


INSTANCES where the tip of the mango fruit 
(Magnifera indica Linn.), becomes prematurely 
pulpy and turns dark brown have been found 
in the United Provinces, where the disease is 
very common and a loss of 25 per cent. of the 
total crop is estimated. The disease is com- 
monly found on fruits nearing maturity. The 
varieties affected were Safeda, Maldaha, Bambai 
and Lucknow. 

The first visible symptom was the yellowing 
at the tip, turning greyish later on. The tip 
was pulpy (although the rest of the fruit was 
compact, unripe and hard) and slightly sweet 
but far different from the usual taste of the 
ripe fruit. The affected fruits do not ripen 
through storage, and mean a complete loss 
to the growers. 

Preparations of the pulp, made under aseptic 
conditions, showed complete absence of any 
fungal or bacterial organisms. The-cells of the 
mesocarp in the diseased pulp showed dis- 
jointed cells, and the compactness of the tissues 
was effectually loosened. The cells lining the 
ducts, developed a kind of dark brown deposit. 
Also, the size of the cells was smaller and 
their contents rather shrivelled up and general- 
ly pushed to one side. 

The affected pulp was cultured on various 
bacteriological and fungal nutritive media, 
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both for aerobic and unaerobic organisms, and 
incubated at 30°C. . No growth was visible; 
showing that no organism was responsible for 
the causation of this disease. 

Healthy mangoes of the Safeda_ variety 
were inoculated with the diseased pulp after 
the method described by Murphy and Kay. All 
the fruits remained -healthy, no _ tip-pulp 
appeared. This again confirms the results of 
the previous experiments that no bacteria or 
fungi are responsible for the disease. 

As far as the author is aware this is a new 
record of the disease. 

The author is indebted to Dr. S. N. Das Gupta 
for his helpful criticism and guidance. 
Department of Botany, G. S. VERMA, 
Lucknow University, 

January 16, 1950. 


1. Murphy, P. A., and M’ Kay, R., “Methods for in- 
vestigating the virus disease and some results obtained 
by their use,” Sci. Proc. Ray Dublin Soc., 1926, 18, 
14, 169-84. 


THE ASSOCIATION OF SIZE AND 
COLOUR IN GRAM (CICER ARIE- 
TINUM lL.) 

ALL seeds of bengal gram having a genetic 
constitution Bp were small and round com- 
pared to other genotypes where B was absent 
or P was present in the crosses.1 This associa- 
tion was further verified in the segregating 














TABLE I 
“ 2 e Mean weight in milligrams 
i s 3 per seed 
ax mL 3 segregates in 
Pe = 3S 
ce} Fe] a — 
‘O'2 B.. 5 ~S 2@2 = & 
os 8 £F€ gEERERE 
Ee , e : = - 2 2s 2 
” 3 . epsainee = 
Z n oO od aS a ee & = 
Rl CS1 bP & b .. 146. e - 
T8 S Wate IM 5. cs TOE oe 
T10 3 bP & bp 107 182 164 .. 157.. 
R4 4 bP & bp MS as oe 1 
R5 5 Bp 83 50 
R6 6 Bp oe 8 oe ee | BD ce oe 
Led 7 P 70 79 .. 7% ++ 72 66 
T13 ‘P 7 .. 73 .. 61.. 66 
k8 8 BP ome «sa 150 . oe 
R9 9 BP 168 .. .. 38. 
493 10 BP [ee 06 pe BOR races “ 
Tl2 ) 147 169 167... +151 172... 
Rll 11 BP 165 145 .. 
N.B.—The prefix R under accession denotes re- 


combination type, 
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populations of crosses effected with T1l1 and 
T13 varieties of gram? possessing round small 
seeds weighing 70 milligrams per seed or there- 
abouts. The genic constitutions of the parenis 
and recombination types together with their 
mean seed weights are given in the table. 

Columns 4 to 10 show clearly that all factorial 
compositions of Bp conforming to CS 5, 6 and 
7 are small seeded while others having bp, bP 
and BP are big seeded. This behaviour persists 
even in the third generation. 

Other workers* have drawn attention to the 
smallness of seeds in the bluish brown CS7 
grade, although the actual weights were not 
given. Linkages between colour factor and 
quantitative factors like yield, grain size or 
row number have been recorded on other 
crops.”*%7 As there was no single instance 
of crossover in all the crosses studied by the 
author, it should be concluded that factor B 
had pleiotropic effects on petal colour, seed 
coat colour and size, and that the depressing 
effect on size was unaffected by factors other 
than P. 

Agricultural College R. BALASUBRAHMANYAN. 
and Research Institute, 

Coimbatore, 

March 28, 1950. 


1. Ramanatha Ayyar, V., and Balasubrahmanyan, R., 
Proc. Ind. Acad. Sci., 1936, 4. 2. Shaw and Rahman 
Khan, Mem. Dept. Agr. Ind. Bot. Ser., 1931, 19% 3. 
Hukum Singh and Ekbote, /ud. Jour. Agr. Sci., 6, 19. 
4. Sax, K., Genet., 1931, 8. 5. Lindstrom, /owa Agr. 
Exp. Stn. Res. Bull , 1926, 93 ; 1931, 142. 6. Robertso, 
and Austin, Jour. Agril. Res., 1936, 51. 7. Brink, R. A., 
Jour. Amer. Soc. Agron., 1934, 26. 





TUBERCULINA SP. PARASITIC ON 
PUCCINIA BUTLERI 


WHILE collecting material for Puccinia butleri 
Syd. for morphological and cytological studies, 
widespread occurrence of an uredinicolous fun- 
gus was noticed. Puccinia butleri incites sys- 
temic infection of Launa@wa asplenifolia DC., 
the pycnia and xcia developing on vertically 
growing shoots. The hyperparasitic fungus, 
found to be a species of Tuberculina, was 
chiefly confined to the pycnia and ecia of 
P. butleri. 

Under field conditions, Tuberculina was 
found to be a severe parasite, completely sup- 
pressing the zciospore development in P. but- 
leri. In many cases, the «cial primordia were 
invaded by the hyperparasite, resulting in their 
disorganisation, The dense pinkish sporodo- 
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chia of Tuberculina, composed of compactly 
grouped conidiophores and conidia, imparted a 
pinkish-violet tinge to the entire hypertro- 
phied shoot, bearing the aecia. 

The conidiophores measure 24-40 x 1:5-3-5 «. 
The conidia are acrogenous, subglobose to 
spherical, pale pinkish in colour, measuring 
6-10 x 6-12 u. The conidia germinated readiiv 
under favourable moisture conditions, develop 
long, septate and uninucleate germ tubes. 
While most of the Tuberculina infections were 
confined to the mature sori and plectenchymaia 
of the rust, cases of individual spores being 
parasitised by the germinating conidia have 
also been noticed. 

An account of the identity of the Tuberculina 
species, under study, is being published sepa- 
rately. 


Department of Botany, R. C. Lacy. 
Science College, 

Patna, 

April 4, 1950. 


EFFECT OF f-INDOL-3-ACETIC ACID, 
PHENOXY ACETIC ACID AND 
B-NAPHTHOXY ACETIC ACID ON 
GROWTH OF ALTERNARIA TENUIS 
Work on the effect of growth regulators on 
filamentous fungi has been attempted by seve- 
ral authors, the latest and the most compre- 
hensive being that of Rebekah Ruth Richards. 
Earlier, Murdia? had tried the effect of f-indol- 
3-acetic acid and phenyl acetic acid on growth 
of some Saprolegniacez and found them to be 
having no stimulating effect. Wolf? tested the 
effect of a-naphthalene acetic acid on Achlya 
bisexualis and Saprolegnia ferax and he also 
got negative results... Rebekah noted a maxi- 
mum stimulation of 22 per cent. in growth, 
working with varying concentrations of 4 
growth regulators on 4 filamentous fungi. 
Work along these lines has however been rather 
limited and as far as known to us that of 

Murdia is the only one attempted in India. 

With a view to find the effect of vitamins 
and hormones on the growth of plants, we 
made experiments with Alternaria tenuis to 
start with. It was isolated from Pandanus fas- 
cicularist and is an easily culturable fungus. 
In this note it is intended to give the prelimi- 
nary observations while a detailed paper will 
be published later on. 

With slight modifications, the technique given 
by Rebekah was adopted for carrying on these 
experiments. The growth regulators tried were 
f-indol-3-acetic acid, phenoxy acetic acid and 
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f-naphthoxy acetic acid obtained from Eastman 
Kodak Company. The fungus was grown on 
synthetic medium. The solution of the growth 
regulators was made in 50 per cent. acetone. 
The concentrations used were 0-1 per cent., 
0-05 per cent., 0-01 per cent., 0-001 per cent. and 
0-0001 per cent. The medium containing 1 per 
cent. of the solvent served as control. In each 
of the required number of tubes, 20 c.c. of me- 
dium was poured and autoclaved. The diffe- 
rent concentrations were added after sterilisa- 
tion to avoid hydrolysis. 0-2 c.c. of the re- 
quired concentration was added to each tube so 
that it formed 1 per cent. of the medium. 
These were stirred well and poured into steri- 
lised petridishes measuring 80 x 12 mm. 

A standard spore suspension was prepared 
by suspending spores of cultures 20-day old in 
sterilised water and one drop each of it was 
spread on triplicate sets of petridishes by a 
sterilised dropper. 

A latent period of 24 hours was necesssary 
for the germination of spores. The diameter of 
the colony was measured along 4 directions 
after the onset of growth at regular intervals. 
The percentage stimulation or inhibition was 
calculated on the basis of controls both at early 
and late stages of growth: Cultures were 
maintained at 28-30° C. 

The observations are represented in the fol- 
lowing graphs (Figs. 1 and 2):— 
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From these results it will be seen that with 
f-indol-3-acetic acid, inhibition in growth 
occurs at higher concentrations of 0-1 per cent., 
0-05 per cent. and 0-01 per cent. while there 
is stimulation in growth at 0-001 per cent and 
0-0001 per cent. In case of phenoxy acetic 
acid, growth is inhibited at concentrations 0-1 
per cent., 0:05 per cent. and 0-01 per cent., is 
almost unaffected at -001 per cent., and stimu- 
lated at the lowest concentration of 0-0001 per 
cent. 

f-Naphthoxy acetic acid had inhibitory effect 
upto 0-001 per cent. while the lowest concen- 
tration of 0-0001 per cent. was without any 
effect. 

The morphological nature of the cultures did 
not undergo much change except that the pig- 
mentation was a bit lighter. 

Thanks are due to the U.P. Scientific Research 
Committee for financing this work. 
Department of Botany, H. P CHowpuHury. 
Lucknow University, M. Kamat. 

May 10, 1950. 


1. Bot. Gaz., June 1949, 110. 2. Curr. Sci., 1939, 8, 
362-63. 3. 4m. Jour. Bot., 1937, 24, 119-23. 4. Curr. 
Sci., April 1950, 





A NEW VIRUS DISEASE OF DOLICHOS 
LABLAB 

A virus disease of Dolichos liablab L., exhi- 
biting broad bright yellow patches, was first 
observed in July 1940 at Poona. It has later 
been noticed in several other localities includ- 
ing the worst affected tracts of Gujrat, Khan- 
desh and Deccan. 

Transmission tests under insect-proof condi- 
tions show that the virus is readily transmit- 
ted by the white-fly, Bemisia tabaci Gen., but 
is neither transmitted by sap-inoculation nor 
through the seed. Transmission tests with 
other insects, viz., Aphis medicaginis K., Em- 
poasca devastans Dist., Coptosoma cribraria F., 
Episomus lacerta F., commonly found breeding 
on D. lablab, carried out by employing healthy 
glass-house grown seedlings gave negative re- 
sults. These insects collected from healthy or 
diseased plants were invariably fed on diseased 
plants for 4 to 12 hours before liberating them 
on the healthy test plants, on which they were 
allowed to feed for 12 to 24 hours. The results 
(Table I) show that only the white-fly is 
capable of transmitting the virus. 

The symptoms of the disease appear in about 
14 to 20 days following inoculation in the form 
of faintly discoloured patches on leaf lamine. 
These patches develop into a bright yellow, 
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which spreads leaving only a few spots and 
stripes of green tissue. Théfe is neither mal- 
formation nor reduction in leaf size, nor dwar- 
fing of affected plants which grow well and 
appear to bear with significant reduction in 
yield. 

TABLE I 

Transmission tests with the Dolichos yellow 

mosaic virus 





Transmission by Plants Plants 

inoculated diseased 
Sap inoculation 24 0 
Aphis medicaginis 6 0 
Empoasca devastans 6 0 
Coptosoma cribraria 4 0 
Episomus lacerta 3 0 
Bemisia tabaci 54 48 





Fig. 1. A leaf of diseased Dolichos lablab 


A virus disease of double bean, Phaseolus 
lunatus L., producing similar symptoms and 
transmitted in nature also by Bemisia tabaci 
has been previously reported.1 However in 
several transmission tests in which 34 double 
bean plants were inoculated, the infective 
white-flies failed to transmit the D. lablab 
virus to any of the double bean plants. Also 
the yellow mosaic of Phaseolus lunatus is un- 
able to infect D. lablab.1 Yet another virus, 
the enation mosaic of Dolichos lablab,? which 
is sap transmissible and has not yet been trans- 
mitted by any insect vector, causes a disease 
in Dolichos labiab the symptoms of which are 
entirely different from those caused by the 
virus dealt with in this note.2 Thus the disease 
in Dolichos lablab, although resembling yellow 
mosaic of double bean! in its symptoms, is 
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entirely different, and it is proposed to name it 
as ‘Yellow mosaic of Doliehos lablab’. 

Out of 12 plants of a variety of Dolichos 
lablab observed to be immune to the yellow 
mosaic virus under field conditions, only one 
became infected, when 20 to 30 infective white- 
flies were made to feed on plants that had been 
raised in an insect-free glass-house. Twelve 
plants of a susceptible variety, similarly inocu- 
lated, became diseased. The above-mentioned 
resistant variety seems to be fully resistant to 
the virus when grown in randomised blocks in 
the field. The seeds of this variety were kindly 
supplied by the Dy. Director of Agriculture 
(Crop Research), Poona. 

This work is being carried out under a Scheme 
financed by the Indian Council of Agricultural 
Research. 


Plant Pathological Lab., S. P. Capoor. 


College of Agriculture, P. M. VARMA. 
Poona, 
May 14, 1950. 


1. Capoor, S. P., and Varma, P.M., Curr. Sci., 1948, 
17, 152. -2. — ibid., 1948, 17, 57. 





PARTHENOGENETIC DEVELOPMENT 
OF THE EGG IN SPIRANTHES 
AUSTRALIS LINDL. 


A sTupy of the preparations made in 1943 
from the material of a terrestrial orchid Spiran- 
thes australis from Dacca, East Bengal, supple- 
mented by further preparations made this year 
from the material collected from Nepal, reveal- 
ed the following features. 

Microsporogenesis occurs as usual, the pol- 
len grains remain united in tetrads, and each 
grain is bicelled at maturity. 

The embryo-sac is of the Polygonum type 
and arises from the chalazal megaspore of the 
tetrad. However, due to a failure of the last 
division at the chalazal end, it contains only 6 
nuclei organised to form an egg, two synergids, 
two polar nuclei and a single antipodal cell. 
The pollen tube enters through the micropyle. 
One of the male gametes fuses with the egg. 
The other may remain unused; and even if 
triple fusion occurs, the primary endosperm 
nucleus disintegrates without undergoing fur- 
ther divisions. The development of the embryo 
shows no special peculiarities except that there 
is no well-marked suspensor and the ovoid un- 
ditferentiated embryo is enclosed within the 
seed-coat formed only by the outer integu- 
ment. An observation worthy of record is 
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that sometimes the egg may develop without 
fertilisation. Evidences in support of such par- 
thenogenetic development of exg are given be- 
low: 

1. In some embryo-sacs the pollen tube had 
not opened while the egg had already begun 
to divide. 

2. In other embryo-sacs, although the pollen 
tube had discharged its contents, the mal: 
nuclei remained unused and formation of the 
proembryo had already begun. 

3. Two-celled proembryos with the undis- 
charged pollen tube lying beside the proembryo 
were also seen sometimes. 

4. An embryo had developed in one embryo- 
sac, which had apparently not received a pollen 
tube at all and in which the synergids were 
still intact. 

5. Chromosome counts during the first divi- 
sion of egg showed the haploid number (+ 15) 
in parthenogenetic eggs and diploid number 
(+ 30) in the fertilised eggs. 

6. Division stages in proembryos confirmed 
the occurrence of parthenogenesis. Embryos in 
fertilised embryo-sacs showed the diploid num- 
ber of chromosomes. 

It is interesting to note that haploid embryos 
have also been recorded by Hagerup (1944, 
1945, 1947) in some other orchids, viz., Orchis, 
Listera and Cephalanthera. Careful studies 
may reveal their occurrence in other members 
of the family. 

Rarely two pollen tubes were found in an 
embryo-sac and in one case six male nuclei were 
seen around the egg. This indicates the possi- 
bility of polyspermic fertilisation and the origin 
of polyploid embryos. 

S. australis seems to differ markedly from 
S. cernua recently investigated by Swamy (1948). 
In S. cernua Swamy collected three distinct 
races. In the first or sexual race, syngamy 
takes place normally and a single embryo is 
produced in every seed. In the second or 
agamospermic race, the pollen is sterile and the 
female gametophyte shows numerous abnor- 
malities which render it incapable of fertilisa- 
tion. Here the cells of the inner integument 
proliferate and give rise to two to six embryos. 
The third race is of an intermediate nature with 
some ovules of an ovary following the first 
mode of development and others the second 
mode. 

Although the Dacca and Nepal collections of 
S. australis have not revealed the variability 
found in S. cernua, the occurrence of partheno- 
genetic development in our plant is of interest 


— nt 


as indicative of a tendency towards apomictic 
development in the genus Spirathes. 
Department of Botany, P. MAHESHWARI. 
University of Delhi, S. NARAYANASWAMI. 
Delhi, 

May 23, 1950. 


1. Hagerup, O., ‘‘On fertilisation, polyploidy and hap- 
loidy in Orchis latifolia,’ Dansk Bot. Arkv., 1944, 11 (5), 
1-25. 2. —, ‘‘Facultative parthenogenesis and haploidy in 
Epipactis latifolia,” Kgl. Danske Vidensk Selsk. Biol. Medd. 
1945, 19 (11), 1-14. 3, —, ‘The spoataneous forma- 
tion of haploid, polyploid and aneaploid embryos in 
some orchids,” sdid., 1947, 20, (9), 1-22. 4. Swamy, 
B.G.L., ** Agamospermy ia Spiranthes cernua,” Lloydia, 
1948, 11, 149-62. 





THE OCCURRENCE OF A VELAMEN 
AND MYCORRHIZA IN THE SUBTER- 
RANEAN ROOTS OF THE ORCHID 
SPIRANTHES AUSTRALIS LINDL. 


It is well known that the aerial roots of most 
epiphytic orchids are characterised by the 
possession of a velamen which is composed of 
one to several layers of cells many of which 
show spiral thickenings on their walls. In ter- 
restrial orchids, however, the occurrence of a 
velamen is rare having been recorded so far in 
only half a dozen plants. Recently Lakshmi- 
narayana and Venkateswarlu (1950) have 
Cescribed it in a species-of Eulophia R. Br. 





Fig. 1. T.S. root of Spiranthes austra/is showing velamen- 

like thickenings in cells of the epidermis. x80. Fic. 2, 

Proliferation of root hairs. x48U, FIG. 3. T. S. part of 

root showing endotrophic mycorrhiza and a velamen 
cell. X 180 
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A gsingle layer of vélamen cells has been 
observed by me in the subterranean roots oi 
the terrestrial orchid Spiranthes australis 
Lindl., material of which was collected from 
Dacca in the year 1943. Sections of these roots 
revealed the existence of isolated cells of the 
epidermal layer showing reticulate thicken- 
ings with perforations characteristic of vela- 
men cells (Fig. 1). That these cells arc 
modified epidermal cells was evident from the 
fact that the root hairs were also seen to 
originate from them although later they be- 
came cut off from the epidermis by the forma- 
tion of a partition wall (Fig. 2). 

A very prominent endotrophic mycorrhiza is 
present in the cortex (Fig. 3), the fungai 
hyhe making their way through the root 
hairs. Whether this triple occurrence of a 
cortical mycrorrhiza, a piliferous layer and 
velamen cells is an adaptation to dry condi- 
tions, as supposed by Lakshminarayana and 
Venkateswarlu, is open to question as the 
material of Spiranthes came from a wet marsh. 

I am indebted to Prof. P. Maheshwari for 
providing the material and helping me in my 
observations: 

Dept. of Botany, 
University of Delhi, 
May 24, 1950. 


S. NarAYANASWAMI. 


1. Lakshmi: arayana, S., and Venkateswarla, V., “On 
the occurrence of a velamen in Au/ophia R. Br.,"? Science 
and Culture, 1950, 15, 327-28. 


ON PYRILLA INFESTATION AND 
VARIETAL RESISTANCE IN 
SUGARCANE 
PyriLLA, as a pest, is of major economic 
importance in certain parts of this sub- 
continent, e.g., the Punjabs, and the western 
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irrigated tract of the Uttar Pradesh. In Bihar, 
however, its occurrence is sporadic and it is, 
therefore, reckoned among minor insect pests, 
except in some factory-areas where it appears 
to be endemic. From annual pest survey 
carried out at harvest, it was found that only 
in four out of 29 factory-zones, its average in- 
festation during three years (1944-45 to 1946- 
47) exceeded 10 per cent., the highest being 
14-58 per cent. of the remaining 25 reserve 
areas, it was below 5 per cent. in 17 of them 
(Khanna, 1948). 

That some varieties were more susceptible 
to its attacks than others would admit of no 
doubt. Detailed observations on pyrilla infes- 
tation taken at Motipur (Muzaffarpur Dis- 
trict) in 1948-49 (Table I) showed that varie- 
ties were significantly different from one 
another in this respect. Thus the percentage 
of leaves having egg-masses and the average 
number of egg-masses per infested leaf were 
lowest in B.O. 3 and were significantly diffe- 
rent at 1 per cent. level respectively from the 
corresponding highest figure in B.O. 11 and 
B.O. 24. Differences between the latter two 
varieties in respect of both of them were -not 
significant even at 5 per cent. level. It may 
therefére be stated that B.O. 3 was the least 
susceptible to pyrilla attack and B.O. 11 and 
B.O. 24 the most. Elsewhere also, this diffe- 
rential behaviour on the part of the host has 
been noted (Gupta, 1948 and Singh, 1949). 

The obviotis differerice between these varie- 
ties is that B.O, 3 has shofter atid narrower 
leaves than those of B.O. 11 and B.O; 24 and 
that thé leaves of B.O. 3 fotm a gréater obtuse 
angle of divergence with the stalk than those 
of B.O. 24. In B.O. 3 and B.O 11, they are 
stiffly held up in air fan-like while in B.O. 24 


TABLE I 
Infestation of sugarcane varieties by pyrilla and their leaf characters 





Infestation 


Leaf characters 














Variety Perce: man Maxi Angle of di- 
toquaee Eamcrarees ge per Length in MSHI” Aven so. vergence bes 
ed leaves ed leaves = aa cm. a tween stalk and 

sixth leaf 
B.O. 10 38-55 4-36 32-97 127-34 4-00 457-01 151-63 
Co 453 50-07 4+34 34.88 119-41 3-71 406-99 150.90 
B.O. 3 26-93 2-66 33-88 116-72 3-62 277-40 156-27 
B.O. 24 45-61 5-30 32-73 107-42 4-20 399-75 150-32 
RO, 11 50-97 3-99 31-85 128-53 5-05 532-47 155-51 
General mean 41-55 3-9u 33-55 119-88 4-12 414-72 152-93 
S.E. 9-06 1-13 4:97 o Rt 40-8 0-99 
C.D. at 5% 10-67 1-33 5-85 - as 113-13 3-02 
C.D, at 1% 14-38 1-79 ‘ *. o 148-69 3-97 
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T.S. of Lamina. Fig.1, B.O. 11; Fig. 2, B.O. 3; Fig. 3, B.O. 24. The vascular bundle in B.O. 11 is 
surrounded by alayer of parenchymatous cells (a), thus separating the vascular sheath and the sclerenchymatous 
rib (ry) below it. In B.O. 3, on the other hand, it is interrupted at X where a protective covering (c) is 
formed over phloem, the tissue tapped by /yri//a for its nutrition. In B.O. 24, the protective ccvering, though 
present, is much smaller and thinner than that found in B.O. 3, (x 250). 


they are more or less drooping. As a result, 
the micro-climate within the crop of these 
varieties is bound to be different. Although 
observations on temperature and humidity 
could not be taken, it is obvious that the micro- 
climatic conditions in a broad-leaved variety 
would be more congenial to shade—and humi- 
dity-loving pyrilla than in that having com- 
paratively narrow and short leaves, because the 
atmosphere, in the former being less strongly 
insolated, the temperature remains low and 
humidity does not fall. 

Apart from these gross differences in the 
morphology of leaf, the varieties differ in its 
anatomical structure as well. The vascular 
bundles in the lamina of B.O. 11 are more or 
less completely surrounded by a layer of large 
thin-walled parenchymatous cells (Fig. 1). 
Consequently the vascular sheath and the 
sclerenchymatous rib below it, do not form a 
protective covering similar to that found in 
B.O. 3 (Fig. 2) over phloem, the tissue tapped 
by pyrilla for its nutrition. Thus in the latter 
variety there are 4-6 layers of sclerenchyma- 
tous cells as against 2-3 in the former between 
the dorsal epidermis and phloem which there- 
fore is better protected in B.O. 3 than in B.O. 
11. Although the sclerenchymatous shield over 
phloem is present in B.O. 24 also, it is much 
smaller and thinner than that of B.O. 3 
(Fig. 3). 

Further work on the problem is in progress. 
Central Sug. Res. Station, K. L. KHANNA. 
Pusa, S.L. SHARMA. 
May 25, 1950. M. Z. HussAIN. 





1. Gupta, B. D., “Control of Sugarcane Leaf-Hopper 
(Pyrilla sp.) in the U.P.,” Jud. Farm., 1948, 9, 461-6. 


2. Khanna, K. L., dun. Aep. Cent. Res. Sta., Bihar, Pusa, 
1948, pp. 92-3. 3. Singh, IT B., dun. Rep. Sug. Res. Sch. 
E. Punjab, 1949, pp. 39-40. 
AN AUTOTETRAPLOID IN THE 
PEARL MILLET 

THE germinated seeds and seedlings of Penni- 
setum typhoides Stapf. and Hub., were treated 
with colchicine both as an aqueous solution and 
as an emulsion in lanolin. The concentrations 
of the solution varied from 0-01 to 1-0 per cent. 
and at durations from 3 hours to 48 hours. In 





Fic, 1. Induced 4» plant ("/; nat. size) 
all these attempts seedling mortality was very 
high, the roots having failed to develop further. 
Whenever adult plants were obtained they were 
found to be invariably unaffected. Techniques 
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in which the roots would be least brought into 
contact with colchicine were also tried. In one 
of them aqueous colchicine solution was forced 
into the tissues under reduced pressure. Out 
of twenty seedlings treated thus one seedling 
with abnormal growth was noted. This plant 
had crinkled, thick leaves with slow emergence 
(Fig. 1). An examination of the stomata and 
the tips from adventitious roots gave the fol- 
lowing: — 





Variation in 





2 Mean 
Plant chromosome length of stomata stomatal 
number length 


Min. Max 





Normal 14 (Fig. 2) 25 uw 36 wu 32 uw 
Treated at. 45 wu 55 wu 49 





The first panicle was rather small. The 
meiosis was cursorily examined in this panicle. 
The P.M. cells showed formation of quadriva- 
lents and at first division metaphase plate 14,, 
were counted. The first telophase showed 14, 





Figs. 2 & 3. Somatic chromosomes, Figs. 4-8. Meiosis 
in 4m plant. 4—metaphase-I ; 5-early telo-I with 14-14, 
distribution ; 6-interkinesis ; 7-meta-II ; 8-tefrads. (All 
camera lucida drawings X 2,2))). Reduced in reproduc- 
tion by 4. 
distributed to each pole (Figs. 4 to 8). The 
meiosis is remarkably regular. The second divi- 
sion is normal with formation of regular 
tetrads. The treated plant is thus an induced 
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autotetraploid, reported for the first time in 
this plant. 

In this species an autotriploid occurring natu- 
rally was already described. The subsection 
Penicellaria of the genus Pennisetum will thus 
come to have two tetraploids, viz., P. purpureum 
Schum., the Napier grass and the autotetraploid 
now reported in P. typhoides. An allotetraploid 
with 2n = 28 derived from a cross between the 
two species P. typhoides and P. purpureum has 
also been obtained and will be described else- 
where. A detailed account of this autotetra- 
ploid is under preparation. 


Cytogenetics Laboratory, N. KRIsHNASWAMY, 
Agri. Res. Institute, V. S| Raman. 

Lawley Road P.O., N. HRISHTKESAN NAr. 
Coimbatore, 

May 28, 1950. 


1, Proc. Jud. Acad. Sci., 1941, 13, No, 1, yp. 9. 





SOME REACTIONS INDUCED BY 2,3,5 
TRI-IODOBENZOIC ACID ON 
CHILLIES—CAPSICUM ANNUUM L. 


THE observations of Zimmermann and Hitch- 
cock® in 1942 on the florigenic properties of 
2, 3, 5-tri-iodobenzoic acid on tomatoes stimu- 
lated several workers?— to study its reactions 
on various herbaceous plants. 

Excepting Waard and Rodenberg,® the others 
found no response with soybeans, flax, sun- 
flower, alfalfa, etc., in their attempt to induce 
flowering in vegetative shoots. Galston? stated 
that tri-iodobenzoic acid does not possess flori- 
genic properties but augmented flowering res- 
ponse due to photoperiodic induction in soy- 
beans. Zimmermann and Hitchcock? in their 
latest review on ‘plant hormones’ have 
dbserved that there are no definite indications 
to consider tri-iodobenzoic acid as having fiori- 
genic properties, thus revising their previous 
observations.® 

Trials were conducted at Bapatla to study 
the reactions of 2, 3, 5-trio-iodobenzoic acid with 
chillies (Capsicum annuum L.). Young seed- 
lings were sprayed with this hormone at 25, 59 
and 100 p.p.m. in water. Within 24 hours of 
spraying, the apical portions and the lower 
leaves showed epinasty. Subsequent unsym- 
metric petiolar growth led to the curvature of 
the stalk. The leaves recovered to tHeir origi- 
nal position in the next 48 hours making one 
loop. 

A week later, axillary buds were found 
stimulated giving rise to lateral growths in 
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almost every leaf axil. The newly produced 
leaves were very much distorted, diminished, 
irregular in size and showed similar curvatures 
at their tips. In some plants treated with con- 
centrations over 100 p.p.m., a few of the newly 
formed leaves from the axillary positions wilted 
due to premature abscission. The plants were 
stunted due to growth inhibition at the apical 
meristem and flowering occurred late in clus- 
ters of two or three, proportionate to the fusion 
of the axils. These effects were pronounced 
with increasing concentrations. The photo- 
graphs above illustrate these peculiarities. 

With tomatoes, leaf distortion, stimulation of 
axillary buds, inhibition at the apical meristem 
were observed. Blossom production was delayed 
and panicles with stout peduncles, proliferated 
floral parts. were induced as in chillies. The 
vegetative parts showed only distorted growth 
but none of these were transformed to flower- 
ing shoots. 

In mangoes (Mangifera indica) no reaction 
was noticed even when 100 p.p.m. was used. 
At higher concentrations, in a few cases, 
sprouting buds showed mild form of distortion. 
But they recovered from these effects and even- 
tually grew normally. The hormone completely 
failed to exhibit any florigenic properties in 
any of these plants, but stimulated the growth 
of dormant axillary buds. Further studies are 
necessary to exploit its use as an effective 
agency for breaking bud dormancy. 

Plant Physiology L. VENKATARATNAM. 

Laboratory, K. SATYANARAYANMURTHY. 
Agricultural College, 

Bapatla, 
May, 1950. 


1, Allard, H.A., Jour. Agri. Res., 1947, 74, 15—31 
2. Galston and Arthur, W., 4m. Jour. Bot., 1947, 34 
356-60. 3. Owen, O., Ann. Rep. Ind. Expt. Sta. Bul., 
1946, 32, 4, Tumanov, I, I, and Lizandr, A, A. /our. 


Bot. U.S.S. R., 1946, 31, 13-21. 5, Waard, J. P., and 
Rodenberg, J. M. M., Proc. Avninklizke Akd. Amsterdam, 
1948. 6. Zimmermann, P. W., and Hitchcock, A. E., 
Contrib. Boy ce-Thompsom. Inst., 1949, 15, 353. 7. —, Ann. 
Rev. Bioc., 1948, 17, 600-23. 8. —, Contrib. Boyce. Thomp- 
son Inst., 1942, 12, 321-43. 





A PRELIMINARY NOTE ON THE 
KARYOTYPE OF LAUNAEA 
NUDICAULIS LESS. 


Launea nudicaulis Less. a member of the 
Cichorez tribe of the Compositz, is a common 
weed of Saurashtra. The only previous work 
in this genus is by Hagerup,! on Launea in- 
tegrifolia from Sudan, with a diploid number 
2n = 16. 

The somatic complement is made up of 
eighteen chromosomes (Fig. 1). Of these, one 
pair is long and one of medium size, with sub- 
median centromeres, and sub-terminal second- 
ary constrictions. Besides, there are, a pair of 
very long and three pairs of medium sized chro- 
mosomes. Lastly there are three pairs of small 
chromosomes which show a gradual reduction 
in size. All the chromosomes have median or 
sub-median centromeres (Fig. 2). 

Meiosis is normal except for every occasio- 
nal lagging of a bivalent. During zygotene and 
onwards, two bivalents are seen to be attached 
to nucleolus. Pairing is very regular and nine 
bivalents are always formed to the exclusion 
of any’ multivalents. 

The arrangement of the bivalents of the me- 
taphase plate is not always uniform and there 
is an indication of secondary association, which 
means of the species under examination is not a 
true diploid. This is further strengthened by 
the fact that there are two pairs of nucleolar 
chromosomes, 
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Hagerup (loc. cit.) states that there is not 
sufficient evidence to conclude that L. integri- 
jolia is a polyploid. 





FIG. 1. Somatic metaphase plate. (x 3,700). 

Fic. 2. Idiogram. ( “ 3,700). 

Fic. 3. Nucleus at diakinesis stage of meiosis, show- 
ing the attachment of two bivalents to the nucleolus, 
( X 2,600). 

Fics, 4&5. First metaphase plates. (Xx 2,600 and 
X 2,200 respectively). 

Further work is in progress. My sincere 
thanks are due to Dr. V. P. Varde, Samaldas 
College, for providing the necessary facilities. 
Samaldas College, M. H. S. Murty. 
Bhavnagar, 

Saurashtra, 
June 8, 1950. 





1. Hagerup, //ere/itas, 1932, 16, 20. 


DOUBLING OF CHROMOSOMES IN THE 
ROOT TIPS OF MUSA 
DouBLInG of the somatic chromosomes (with 
2n = 44) was observed in the root tip cells of 
Musa sanguinea, a wild species (Sub-genus 
Rhodochlamys) and in Safet-velchi, a cultivated 
variety of Musa _  paradisiaca (Sub-genus 
Eumusa). Both have normally 2n = 22 chro- 
mosomes (Fig. 1) in their somatic cells.’ 
Occasionally abnormal cells with double the 
number of chromosomes are also found as 
shown in Fig. 2. In one particular case it was 
noticed that each chromosome had split along 
the centromere region. into two sister chroma- 
tids, lying side by side, which had not moved 


away as happens in normal cases of mitotic 
division. 

From the above one may infer the manner 
of doubling of the chromosomes to be through 
the arrest’ of the anaphase stage by the failure 
of the spindle mechanism, the coming closer 
together of chromosomes and the formation of 
a new nuclear membrane along the tetraploid 
chromosome complement. 
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FiG. 1. Normal mitotic metaphase plate in Sa/fetvelchi 
showing 27 = 22 chromosomes. X 1,900. 

FIG. 2. Abnormal mitotic metaphase plate in Sa/fetvelchi 
showing the doubled number of chromosomes 
(44 chremosomes x = 11). xX 1900. 

FiG. 3. Arrested anaphase in the mitosis of A/usa 
sanguinea. The sister chromosomes lie parallel, 


x 1,900. 


The edible bananas are mostly triploids with 
2n = 33 (x = 11). A few varieties like Sefet- 
velchi, although seedless, are diploids. The 
triploids might have originated from the diploid 
types either by the union of reduced and un- 
reduced gametes or by the union of a gamete 
of a hitherto unrecorded tetraploid species with 
2n = 44 chromosomes and a normal reduced 
gamete of a diploid species. Cheeseman’s work 
in Trinidad on the production of Musa tetra- 
ploids artificially lends support to this view. 

Since chromosome doubling has been observ- 
ed in root tip tissue a similar occurrence in the 
stem is also possible. We may even hope to 
discover a tetraploid Musa in nature. 

M. A. C. S. Laboratory, S. GOoviNDASWAMI. 
Poona 4, 
June 2, 1950. 


1. Govindaswami, S., Prec. 7/1. Sci. Cone. 37th Session, 
1950. 
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Plane and Spherical Trigonometry. By 
Palmer, Leigh and Kimball. . Fifth Edition 
with Tables, (McGraw Hill Book Company, 
Inc.), 1950. Pp. xiii + 266 + 102. 

The first edition of this book came out in 
1914 and the fact that there is a demand for 
its fifth edition today bears testimony to its 
popularity with the class of readers for whom 
it is written. The first 190 pages are devoted 
to an elementary treatment of plane trigono- 
metry which is followed by 76 pages on spheri- 
cal trigonometry. The five-figure logarithmic 
and trigonometric tables in the end cover 102 
pages and constitute what is from the readers’ 
point of view the most valuable and useful 
part of the book in the long run. 

The book provides an excellent introduction 
to plane trigonometry and the first year stu- 
dents of a college course will find the exercises, 
diagrams, explanations and lists of formulze and 
useful constants of immense help in cultivating 
an acquaintance with the subject. The print- 
ing and get-up of the book are so attractive 
that the young reader will easily fall in love 
with trigonometry at first sight. 

The treatment of spherical trigonometry is 
less thorough, more sketchy and definitely dis- 
appointing at several places. The proof of a 
basic formula like the cosine formula is incom- 
plete in as much as all possible cases are not 
covered. There is a noticeable lack of good 
exercises. Teachers usually find that an insight 
into the formule of spherical trigonometry de- 
velops only after the student has worked out 
a number of geometrical exercises having 
Euclidean analogues. There are, however, com- 
pensating features and the overall impression 
left on the reviewer’s mind, in the end, is quite 
pleasing. ¥. VB. 


Jacob Steiner’s Geometrical Constructions 
with a Ruler. Translated from the first Ger- 
man edition (1833) by M. E. Stark and edited 
with an Introduction and Notes by R. C. 
Archibald. (Scripta Mathematica, Yeshiva 
University, New York), 1950. Pp. 88. Price 
$ 0-70. 

Stark and Archibald have done a service to 
the English-knowing class of mathematical 
readers by bringing out this classic work from 
German into English. In his own days, Steiner 


came to be known as the greatest geometer 
since Apollonius, The work, of which a trans- 


lation appears in the book under review, was 
published shortly after Steiner had laid the 
foundations of modern synthetic geometry in 
his remarkable work of 1832. The question 
that is taken up here is whether it is possible 
“to solve all geometrical problems by means of 
the ruler alone, if any fixed circle is given in 
the plane”. It is shown that this question is 
answered in the affirmative if certain funda- 
mental problems, eight in number, are solved 
in this manner. The most important are the 
seventh problem of finding the points of inter- 
section of a given line and a circle whose size 
and position are given, and the eighth problem 
of finding the points of intersection of two 
given circles. ' 

There is an intellectual thrill in the success- 
ful carrying out of the above programme which, 
with a knowledge of elementary geometry, it 
is possible for any reader of this book to ex- 
perience. For the reader who is less susceptible 
to pure intellectual feats and who is rather 
utilitarian in outlook, there is an Appendix, in 
which it is shown how the method of the 
ruler and a fixed circle leads to simple 
solutions of several problems that appear 
difficult. There are twenty-two such pro- 
blems considered in the Appendix. The exten- 
sive notes given in the end are quite useful to 
the reader and make the work a scholariy 
translation. The book deserves a place in every 
college and university library. ¥. F. &. 


The Natural Philosophy of Plant Form.— 


By Agnes Arber. (Cambridge University 
Press), 1950. Pp. 246. Illustrated. Biblio- 
graphy. Price 25s. net. 

In these days of specialisation, when the 


different branches of botany tend towards 
isolation and often the plant itself is forgot- 
ten, a philosophical and synthetic treatment 
of the plant morphology, as presented here by 
the gifted author of Plant Form, will be en- 
thusiastically received by research botanists 
the world over. 

By careful historical study, the author proves 
the necessity for reviewing the works of 
pioneers like Aristotle, Theophrastus, Goethe, 
De Candolle, etc. These pioneers, Mrs. Arber 
has rightly pointed out, being free from any 
fixed scheme of evolutionary preconceptions, 
were at liberty to concentrate on form itself. 
It is stressed throughout the book that the in- 
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dividual organism should be realised as con- 
sisting of a unification of every phase of its 
existence from the fertilized ovum onwards 
rather than as a summation of stages. 

The eleven chapters of the book deal with a 
historical re-examination of plant morphology, 
Goethe’s “Urpfianze” concept, the partial-shoot 
concept leading to the idea that all appendages 
are shoots, the type concept including the “Ges- 
talt” type of Troll, the idea of parallelism and 
finally the mechanism of plant morphology and 
the interpretation of morphology. The get-up 
of the book is excellent. On page 191, Zimmer- 
mann (1935) has been cited, while in the biblio- 
graphy only 1930 has been listed, probably by 
typographical mistake. N. K. S. 


Text-book of Inorganic Chemistry. By J. R. 
Partington, M.B.E., D.Sc. Sixth Edition. (Mac- 
millan & Co.), 1950. Pp x + 996. Price 25 sh. 
The first edition of this , well-known text- 

book appeared in 1921, and the fifth edition in 

1937 with several reprints later. For a remark- 

ably clear, concise and authoritative presenta- 

tion of the subject, Prof. Partington’s book 
easily takes the first place. Text-books on 
inorganic chemistry are abundant in the mar- 
ket, and each one has some characteristic 
feature of its own; for example, one emphasises 
the historical aspect, another the industrial, a 
third the experimental, and so on. But in the 
reviewer’s opinion (shared by many of his 
colleagues) there is n6 single book to compare 
with Partington’s for a judicious combination of 
all the features of a good text-book, an opinion 
which he has held unshaken from the appear- 
ance of the first edition. The reviewer has watch- 
ed expectantly for the appearance of every new 
edition and has always been rewarded by find- 
ing something refreshingly good and new. The 
amount of care which the author has bestowed 
on the collection and sifting of the material 
and presentation of the same in a form easily 
intelligible to an average student elicits admi- 
ration. Some of the abstruse topics which be- 
wilder sometimes even the teacher when he 
tries to prepare his lectures from the original 
papers or technical treatises are handled in 
Partington’s text in such a concise and clear 
manner that it is advisable to read Partington’s 
treatment of the subject before going to the 
higher treatises to keep one’s sense of propor- 
tion. As instances may be mentioned the 
chapters on “Complex Compounds” and on the 

“Structure of Silicates”. 

In this edition, the old sections on atomic 
structure and electronic theory of valency have 
been extended and new sections on directed 
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bonds and resonance have been added. The 
chapters on physical chemistry essential to aa 
understanding of inorganic chemistry which 
were a characteristic feature of earlier edition: 
have been retained with additional useful 
material. 

In the reviewer’s opinion the section on the 
action of nitric acid on metals requires revi- 
sion taking into account the _ electromotive 
series of metals; the chapters on fluorine and 
zero group elements do not mention recent de- 
velopments on the subjects. The reviewer has 
noted a small error in the electronic structural 
formula III of nitric oxide on page 437. 

The book can be confidently recommended as 


an authoritative presentation of the subject of - 


inorganic chemistry to all University Pass 
course B.Sc. students. Honours and  post- 
graduate students will also find many chapters 
very useful; for them, however, there is another 
book by the same author, namely, General and 
Inorganic Chemistry, which is an expanded edi- 
tion of the one under review. M. R. N. 


Technique of Organic Chemistry, Vol. III. 
Edited by <A. Weissberger. (Interscience 
Publishers, New York), 1950, Pp. 661. Price 
$ 10. 


Tke third volume of this series, of which the 
first and second volumes dealt with physicai 
methods of organic chemistry, catalytic, 
photochemical and electrolytic reactions, 
enters the field of chemical engineering. Unit 
operations are treated from the point of view 
of the preparation of organic compounds in 
the laboratory. Because of their importance 
and the space required for their treatment, 
distillation and adsorption are to be considered 
separately in Volumes IV and V. The eight 
chapters of Vol. III cover Heating and Cooling; 
Mixing; Centrifuging; Extraction and Distri- 
bution; Dialysis and Electrodialysis; Crystal- 
lization and Recrystallization; Filtration; 
Solvent Removal, Evaporation and Drying. 

The organic chemist in academic laboratories, 
especially in this country, is apt to be content 
with obtaining a desired product and to ignore 
the quantitative aspects of the reactions, the 
relative. advantages of various. conditions 
under which the reactions can be carried out, 
and the technique of isolation which leads to 
the maximum yield of pure product. A good 
knowledge of the available tools and technique 
and competence to handling them are obvious- 
ly essential for the industrial research labora- 
tory engaged in collecting data on the basis of 
which plant is to be designed and large-scale 
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production is to be undertaken; they are 
equally important for the academic chemist 
investigating complex problems of degradation 
and synthesis, particularly when he has limited 
funds at his disposal and has to work up his 
reactions by carefully chosen methods so that 
the products and by-products can be isolated 
as completely and economically as_ possible. 
Weissberger’s series, including the volume 
under review will, therefore, be of material 
assistance to academic and industrial organic 
chemists alike. 

The theoretical background of each wnit 
operation is explained fully before experi- 
mental methods and applications are de- 
_ scribed. There are few experimental difficulties 
for which a likely solution will not be found 
in this volume. A simple example is the bump- 
ing of boiling liquids for which a page is 
devoted. The chapters on extraction, crystal- 
lization and filtration, occupying nearly two- 
thirds of the book, are exceedingly useful 
surveys, except that the chapter on filtration 
is unduly concerned with pilot plant 
work and one will not find the solution for 
several laboratory problems such as the filtra- 
tion of an ether solution with the room tempera- 
ture at 25-30°C. The chapter on extraction 
and distribution (L. C. Craig and D. Craig) 
gives an account of the very important 
technique of countercurrent distribution with 
which L. C. Craig’s name is associated and 
which has been applied with great success to 
studies of penicillin, gramicidin and other 
antibiotics. A glass apparatus for large num- 
bers of transfers, designed by Craig and still 
under development, is described; the new 
apparatus can give a ten-fold increase in the 
numbers of transfers compared with the steel 
type of countercurrent distribution apparatus. 
The chapter on mixing contains useful infor- 
mation, e.g., on many types of laboratory stir- 
ring devices including a seal for stirring in 
vacuum; it also helps the novice to realize that 
higher speed does not necessarily mean better 
mixing. The theory of centrifuging is very 
clearly explained and the _ significance of 
relative centrifugal force (R.C.F.) is stressed. 

There are a few minor errors such as 
“dichlorodifluoroethane” instead of “dichloro- 
difluoromethane” in line 26 of p. 82, “benzene”, 
instead of “benzoate” in line 12 of p. 103, 
and “0-6” instead of “0-7” in line 8 of p. 282. 
Removal of water by means other than vapor- 
ization has been used commercially (contrast 
p. 633), e.g., in the displacement of water by 
alcohol in cellulose nitrate and in the flushing 
of pigments. An omission in the chapter on 
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heating and cooling is thermostatic control of 
temperatures below room temperature. 

K, V. 


Biology—An Introduction to Medical and 
Other Studies. sy P. D. F. Murray. (Mac- 
millan & Co., London), 1950. Pp. viii + 600, 
381 figures. Price 25 sh. 

This is not one of those books comprising of 
two parts, one dealing with botany and the 
other with zoology, bound under one cover and 
called a book on biology. The author, who has a 
wide teaching experience in biology, apparently 
believes in that biology is a synthesis rather than 
the mere addition of botany to zoology or vice 
versa. He has, therefore, dealt with the chap- 
ters on plants and animals in close proximity in 
the earlier part of the book and has presented 


the subject-matter generally in a comparative . 


manner. Later, greater stress had been laid on 
the parallelism between the evolution of land 
plants and -land vertebrates and towards the 
end, the book is mostly devoted to physiological 
topics, growth, behaviour of organisms, etc., 
where, as in the earlier part, the comparative 
method has been employed, 

The author thinks that “it is likely that the 
near future will see closer co-ordination than 
is at present usual between the work which 
medical students now do in their first year, 
and their later studies in anatomy, physialogy, 
biochemistry and pathology”. He has, accord- 
ingly, dealt with the subject which forms the 
basis of these specialized studies in greater de- 
tails, and has thus provided the student with 
a book which tries to bridge the gap existing 
between their premedical and medical courses. 
This attempt has no doubt been partly respon- 
sible for the large size of the book. Another 
reason is the author’s belief that many medi- 
cal students are willing to read beyond the nar- 
row limits of a syllabus if the matter is rele- 
vant to one’s vocation and is attractively pre- 
sented. The number of such students would 
naturally vary in different places but one 
would agree with the author in general. 

Dr. Murray has presented his subject-mat- 
ter attractively, simply, and in an undogmatic 
manner; the text is well illustrated with a 
large number of original, clearly drawn and 
very instructive figures which are stated to be 
made from specimens. One, however, feels 
that in certain matters, such as the Classifica- 
tion of Animals, the author may have well 
avoided the use of the term “Grade” under 
which ke groups one or more phylla. Evident- 
ly subjects like classification, genetics and evo- 
lution, deserved a more thorough treatment 
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and greater space, than that given at present. 
There is no doubt that this book will go through 
several editions, when, we hope, the author 
would find it possible to expand some of these 
chapters. A. P. Kapur. 


Advances in Enzymology, Vol. X. Edited by 
F. F. Nord. (lIntersciénce Publishers, Inc., 
New York), 1950. Pp. ix + 533. Price 
$ 7-50. 

The tenth volume of the Advances in Enzy- 
mology consists of nine contributions, more 
than half of which have emanated from the 
European Continent, including Germany. The 
subject of blood-clotting and related processes is 
reviewed by Tage Astrup, who has given a use- 
ful summary of the new experimental tech- 
niques recently developed in connection with 
studies on the mechanism of coagulation. The 
subject of blood-clotting has attained added 
practical significance in view of the ever-widen- 
ing practice of blood transfusions. Attention 
should be called to the profitable and thought- 
provoking conception of blood not as a passive 
transporting medium, but as a carrier of “a 
certain stock of proteins serving as precursors 
of biologically active substances. Upon the in- 
troduction of specific activating substances into 
the blood stream, these will be transformed into 
substances of highly specific biological activity’’. 

The preparation, properties and mechanism 
of action of a relatively unknown enzyme 
Tryptophanase, constitute the subject of a re- 
view by Frank C. Happold. The histo-chemicai 
location, preparation and purification of alka- 
line phosphatases and the factors which influence 
its activation, and the dissociability and rc- 
constitution of the enzyme complex, are dis- 
cussed in the third contribution by Roche and 
Thoai of Paris. Hassid and Doudoroff, who 
accomplished the enzymatic synthesis of sucrose, 
have reviewed the field of the synthesis of 
disaccharides with bacterial enzymes. Brink 
and Folkers have “described and correlated the 
salient factors of the isolation and chemical re- 
search which have been carried out on some 
of the outstanding antibiotics produced by the 
Streptomyces group of organisms with special 
reference to streptomycin.” The problem 
of the citric acid ¢ycle has been reviewed from 
the refreshingly original angle by Martius and 
Lyhen. Of particulaf interest is the article on 
Die phytochemie des Schwefels by Theodor 
Bersin, whose own contributions in this field 
have been both fundamental and extensive. 
The role of sulphur in conferring certain types 
of physiological activities to the moleclue of 
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which it forms a part, is discussed in this 
article. ‘lhe function of sulphydryl groups in 
the activation of enzymatically active proteins, 
the functional significance of sulphur-contain- 
ing amino acids and peptides, are reviewed. 

A continuation of the review (Part II) of 
the chemical changes in the harvested tobacco 
leaf appears in this volume. C. E, Zobell, the 
well-known marine microbiologist, contributes 
a review on the Assimilation of Hydrocarbons 
by Micro-organisms. 

The articles are sumptuously documented 
with references to original literature. A help- 
ful author index, a comprehensive subject in- 
dex and a cumulative index to the ten volumes 
of the Advances which have so far appeared, 
enhance the usefulness of this volume. With 
the appearance of the tenth volume, Prof. Nord 
may be said to have established this series on 
a permanent footing. Prof. Nord, who has 
earned the gratitude of the biochemists in gene- 
ral, may well congratulate himself on _ this 
achievement, 


Efficient Use of Fertilizers. Edited by Vladi- 
mir Ignatieff. (Food and Agricultural Organi- 
sation of the U.N.O., Washington, U.S.A.). 
Pp. x-182. Price $2.00. 


This little book of 183 pages is published as 
the ninth number of the F.A.O. Agricultural 
Studies. Thirty-six authors have contributed to 
its production and portray the experience of 
agricultural investigators throughout the world. 
An F.A.O. publication needs no special praise 
and is a guarantee of its quality. Each one of 
its eight chapters summarizes in crisp and yet 
simple language the matter under study. In 
the first chapter the role of fertilizers, covering 
fertilizers in the farming system, kinds of fer- 
tilizers, manures and sustained production goals 
are dealt with. In the second the sources, the 
availability, need for balance, symptoms or de- 
ficiencies, toxic effect of excess of plant nu- 
trients and the effect of some elements on ani- 
mals are described; chapter three sets out the 
necessity of organic matter to the soil and the 
various sources for obtaining it such as animal 
refuse, composts, night-soil and sewage. This 
is followed up by the next chapter detailing 
commercial fertilizers and soil amendments. 
Chapter five describes the usage of fertilizers 
and soil amendments. Chapter six deals with 
crop sequences and fertilizers and chapter seven 
piant nutrient relationships to soil regions. In 
chapter eight, the scientific and economic as- 
pects of soil management are dealt with. 
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This book will be of use to the farmer, the 
student, the teachers of agricultural chemistry 
and all extension service officers as it contains 
ready references to many problems that face 
them every day. A very welcome feature of 
this book is the list of carefully selected refe- 
rences found at the end of each chapter which 
are suggested for further study. Printed well 
on excellent paper, with few mistakes, this book 
sets up a standard for scientific information 
presented in popular language—an extension 
service well worthy of the F.A.O. It is all the 
more welcome at present, as the efficient and 
economic use of fertilizers the world over is 
a necessity if the ever-increasing needs of a 
hungry world are to be met satisfactorily. 

N. G. C. 


Survey of Biological Progress Vol. I. Edited 
by George S. Avery Jr. (Academic Press Inc., 
New York), 1949. Pp. 396. Price $6-80. 


Biologists who are constantly confronted 
with the complexities of living matter, are 
always eager to learn and benefit by the ad- 
vances in technique and in the methods of 
approach made in allied branches of science. 
Most of them, however, have neither the time 
nor often, the introductory background to keep 
pace with the literature massing in other fields. 
The Survey under review, in the words of the 
Editor, “is intended to serve the biologist who 
wishes to be well informed in fields marginal 
to or beyond his own special sphere of inte- 
rests”. “By thus providing a medium for inte- 
Brated presentation of facts and thoughts from 
all fields of biology, the Survey aims to offset 
in a Certain measure the isolating effect of 
rapidly incréasing specialisation.” 

The present volume consists of éleven re- 
views:—Teaching biology today, by H. B. 
Creighton; The genes and gene action, by 
B. Glass; Tracer methods in biological research, 
by M. D. Kamen; Nutrition and reproduction, 
by K. E. Mason; Growth and development, by 
D. P. Costello; Virus tumors, by L. M. Black; 
Hormones and the differentiation of sex, by 
R. K. Burns; Growth hormones and tissue 
growth in plants, by P. R. White; Newer me- 
thods in the rapid development of disease- 
resistant vegetables, by W. A. Frazier; Influence 
of environmental factors on the vitamin con- 
tent of food plants, by K. C. Hamner; Ecologi- 
cal studies on populations, by G. E. Hutchinson. 
It will be seen that the subjects discussed in 
the above reviews span a wide field of the 
biological sciences and we may expect to find 
in the succeeding Survefs a greater variety and 
number of interesting subjects reviewed for the 
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edification of the biologist. We have no doubt 
that these Surveys will stimulate new lines of 
thought and serve to promote the progress of 
the biological sciences. 


The Indian Sugar Industry—1949 Annual. 
Edited by M. P. Gandhi. (Gandhi & Co., Pub- 
lishers, Sir Pherozshah Mehta Road, Bom- 
bay). Pp. lxvi + 152. 

This familar and widely-known Annual of 
the Indian Sugar Industry, gives a valuable 
survey of the sugar industry and furnishes ade- 
quate and useful data pertaining to acreage, 
yields and costs of production, ete. The author 
enters a strong but unconvincing plea for a 
further continuation of protection for the in- 
dustry after 31-3-50. The volume attains add- 
ed importance in view of the sugar shortage 
which faces the country. The author has been 
rendering great service both to the industry 
and to the. public, by the publication of his 
highly informative Annuals year after year on 
this important industry. ; 


The Indian Cotton Textile Industry (Annual 
1949). Vol. XII. By M. P. Gandhi; with a 
Foreword by the Hon’ble K. C. Neogy. (Pub- 
lished by Messrs. Gandhi & Co., Jan Mansion, 
P. M. Road, Fort, Bombay), Nov. 1949. Price 
Rs. 6. 

This is another of those informative Annuals 
on the Indian Cotton Textile Industry, the 
twelfth by the author, giving an extensive and 
illuminaing picture of the industry’s struggles 
and triumphs during the past two years. In 
this era of controls and restrictions on every 
conceivable phase of the industry it is neces- 
sary periodically to survey critically the effects 
of the policy of Governmént in this behalf arid 
the reactions of the produ¢er and the consu- 
mer. The period under review is chiefly cha- 
racterised by the reimposition of control late in 
1948 and its relaxation in late 1949, enquiry and 
report by the Tariff Board and price fixation of 
yarn and cloth, and the repercussions of devalua- 
tion. The book gives a historical summary and 
review of the factors that influenced produc- 
tion, consumption and price movements of cot- 
ton, yarn and cloth. References to the successful 
attempts being made for the manufacture of 
textile machinery as well as accessories, etc., in 
India, are also given. ‘The position of raw cot- 
ton in relation to the country’s requirements, 
particularly after the partition, are discussed. 
The handloom industry is as usual given an in- 
dependent section (Appendix B) in recognition 
of the premier position it occupies in the coun- 
try’s economy. Several useful statistical tables 
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of production and consumption, imports and ex- 
ports, etc., and control orders as also a list of 
mills in the country are given. 

At a time when the trade is veering round 
from a seller’s to a buyer’s market, and the 
country is developing on the lines of establish- 
ing a permanent export market, it is necessary 
to stabilise the industry’s structure by stan- 
dardising wages in relation to work load, in- 
troduction of quality control methods, fresh de- 
signs, attractive finishes, use of artificial fibres, 
pure and mixed with natural fibres, etc. The 
book gives useful hints in some of these direc- 


. tions. A chapter on the Textile Association 
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(India) would be welcome, ‘Education for the 
textile industry, schemes of training within the 
industry, intensive co-operation between the 
industry and technical institutions, the sheer 
necessity for the industrialists to give adequate 
encouragement to technical personnel in the 
larger interests of the country and the indus- 
try need to be stressed. If information relat- 
ing to import control orders, licensing authori- 
ties, etc., had been included, it would have en- 
hanced its usefulness as a reference book. 
These would probably be included in the next 
issue, 
SRINAGABHUSHANA. 
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1851 Exhibition Scholarship 


The Royal Commissioners for the Exhibition 
of 1851 (London) have appointed Mr. R. C. 
Sahney of the National Physical Laboratory, 
Delhi, to the Science Research Scholarship 
offered to India this year. The scholarship has 
been awarded to him for research in Physical 
Chemistry at Cambridge University. 


World Power Conference 


The Fourth World Power Conference, which 
has just concluded its meetings in London, was 
attended by 1,600 delegates from 47 countries, 
including India. The leader of the Indian de- 
legation was Mr. A. N. Khosla, Chairman of 
the Government of India’s Central Water- 
Power, Irrigation and Navigation Commission. 
Other delegates from India were Mr. N. N. 
Iyengar, Chairman, Government of India’s 
Central Electricity Commission; Dr. J. W. Whi- 
taker, Director of the Fuel Research Institute, 
Dhanbad; Prof. M. S. Thacker, Head of the 
Department of the Power Engineering, Institute 
of Science, Bangalore; Dr. Lal C. Verman, 
Director, Indian Standards Institute, Delhi; and 
Mr. S. A. Gadkari (Central Electricity Autho- 
rity). 

During the conference over 150 papers were 
presented. Subjects for discussion included 
atomic energy, preparation of solid, liquid and 
gaseous fuels, water power, internal combus- 
tion engines, and gas turbines. 


Commonwealth Defence Scientists’ Conference 


Senior defence scientists from India and the 
Commonwealth countries met in London re- 


cently with the object of organising and pro- 
moting scientific research relating to defence in 
all fields -by closer collaboration within the 
Commonwealth. There have been previous 
meetings of defence scientists from the Com- 
monwealth countries, but this is the first to be 
attended by representatives of India, Pakistan, 
the U.K., Canada, Australia, New Zealand and 
South Africa. The Chairman of the Conference 
was Sir Henry Tizard, Chairman of the United 
Kingdom Defence Research Policy Committee. 

India was represented at these meetings by 
Dr. D. S. Kothari, Scientific Adviser to the 
Central Ministry of Defence, who led the dele- 
gation; Dr. R. S. Thakur, Scientific Adviser to 
the Master-General of Ordnance; Col. S. K. Ray 
of Army H.Q.; and the Army, Navy and Air 
Force attachés to the Indian High Commissioner 
in London. 


World Universities Roster 


The International Bureau of Universities has 
recently bought and distributed 1,000 copies of 
Universities of the World, thanks to a UNESCO 
subsidy. This work, published by the American 
Council on Education, is a roster of Universi- 
ties and Higher Schools in all countries except 
the United States, and includes information ot 
an administrative nature and study programmes, 
as well as conditions of entry for foreign stu- 
dents. Copies bought by the International 
Bureau of Universities have been distributed 
free in the Higher Schools and Universities of 
many Latin-American and Middle and Far 
Eastern countries which ‘would otherwise have 
been unable to obtain the publication, 
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First International Universities Conference 

One hundred and twenty-six universities, be- 
longing to 38 different countries, have already 
agreed to send representatives to the First In- 
ternational Conference of Universities which 
will be held at Nice between the 4th and 10th 
of December 1950. 

The object of the conference is to create an 
International Association of Universities. One 
of the items on the agenda will be a debate on 
the role Universities should play in relation 
to material and moral changes which scientific 
and technical progress have produced in con- 
temporary society. It has been announced that 
Messrs. Bernardo Houssay (Argentina), Sir 
Sarvapalli Radhakrishnan (India), former 
President of the UNESCO Executive Board, and 
George F. Zook (U.S.A.), will be among the 
speakers on this subject. 


Validity of UNESCO Book Coupons 

All UNESCO book coupons at present in 
circulation are valid until 31st December 1950 
and it is extremely probable that their validity 
will be extended for at least one year beyond 
that date. An additional two months beyond 
the validity date are allowed for the presenta- 
tion by suppliers of coupons to UNESCO for 
redemption. 


Meeting of UNESCO Coupon Scheme 

An informal meeting to discuss the develop- 
ment of the UNESCO Coupon Scheme has been 
scheduled to be held during the period of the 
UNESCO Fifth General Conference in Florence. 
All UNESCO Member States have been invited 
to send a representative to this meeting, at 
which the development of the Scheme in all 
its aspects will be discussed. 

A special background document (UCS/7) has 
been prepared for the meeting and can be ob- 
tained from the UNESCO Clearing House for 
Publications, 19, Avenue Kléber, Paris 16e 
France. 


Atomic Product “C-14” 

“C-14” is an isotope of the common element 
carbon, and has a wider range of uses in scien- 
tific research than any other isotope. To take 
only a few examples of its many applications, 
“C-14” can be used in biology, to study the 
processes by which food is turned into living 
matter by animals and human beings; in medi- 
cine, to study the behaviour of vitamins, hor- 
mones, drugs and cancer producing substances; 
in agriculture, to investigate how plants such as 
wheat and potatoes turn carbon dioxide from 
the air into starch and sugar—also to help in 
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combating plant diseases such as the tobacco 
virus; and in industry to study the distribution 
of carbon in steel or to study the production of 
synthetic petrol or in the analysis of compli- 
cated chemical mixtures, and to study the be- 
haviour of petrol in engines. 

To make the new isotope, nitrogen in solid 
form is “cooked” inside atomic piles at Harwell 
for 12 months. Even after this long treatment 
only two in every 1,000,000 nitrogen atoms are 
converted to “C-14”. 


Forthcoming Symposium on Trends in Present 

Day Taxonomy 

Under the joint auspices of the Botanical 
Section of the 38th Indian Science Congress, 
Indian Botanical Society, Indian Phytopatho- 
logical Society, Indian Society of Genetics and 
Plant Breeding and Indian Ecological Society, 
a symposium will be held on “TRENDS IN 
PRESENT-DAY TAXONOMY” during the 
forthcoming session of the Indian Science Con- 
gress in January 1951. The (1) Taxonomists of 
higher plants, (2) Mycologists, (3) Algologists, 
(4) Plant Pathological Bacteriologists, (5) Plant 
Breeders, (6) Cytogeneticists, (7) Plant Patho- 
logists, (8) Anatomists, (9) Embryologists and 
(10) Ecologists are requested to present their 
respective points of view in the symposium. 

All those who desire to take part in the sym- 
posium are invited to send a synopsis of their 
vi2ws to Dr. B. B. Mundkur, Directorate of 
Plant Protection, Quarantine and _ Storage, 
Ministry of Agriculture, New Delhi 2, by the 
15th September 1950. They are also requested 
to send a duplicate copy to Dr. B. Sanjiva Rao, 
General Secretary, Indian Science Congress, 
Bangalore 3. 


Research Degree Awards 


On the recommendation of the Board of Exa- 
miners consisting of Prof. E. J. Bowen, F.RS., 
Prof. S. Sudgen, F.R.S., and Prof. G. I. Finch, 
F.R.S., appointed to adjudicate on the thesis 
entitled, “Joshi-Effect in Oxides of Nitrogen and 
Ammonia Vapour”, the Syndicate of the Bena- 
res University have resolved that Shri. K. S. 
Visvanathan, M.Sc., be declared qualified for 
the degree of Doctor of Science. 

On the recommendation of the Board of 
Examiners consisting of Prof. Robert S. Mulli- 
ken, Prof. R. W. B. Pearse and Dr. R. F. Barrow, 
appointed to adjudicate on the thesis entitled 
“Band Spectra of the Halides of certain Heavy 
Elements (Tl, Pb, Bi and Mn),” the Syndicate 
of the Andhra University have resolved that 
Mr. P. Tiruvenganna Rao, M.Sc., be declared 
qualified for the degree ef Doctor of Science, 
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On the recommendation of the Board of Ex- 
aminers consisting of Sir Robert Robinson, 
Prof. Wilson Baker and Prof. A. R. Todd, ap- 
pointed to adjudicate on the thesis entitled 
“Application of Nuclear Oxidation Methods for 
the Synthesis of Some Pyrone Derivatives 
Occurring in Nature”, the Syndicate of the An- 
dhra University have resolved that Mr. V. V. 
Sriramamurty, M.Sc., be declared qualified for 
the degree of Doctor of Science. 


Pan-Indian Ocean Science Congress to meet 
in India 

India will be the venue of the Pan-Indian 
Ocean Congress which is being arranged by 
the Indian Science Congress through the De- 
partment of Scie=tific Research, Government of 
Indi2. Delegates from over a dozen countries in- 
cluding Australia, New Zealand, Kenya, Tanga- 
nika, Uganda, Burma, Ceylon, Indonesia, Iran, 
Afghanistan, Malaya, Pakistan and Thailand 
are expected to attend the Congress which is 
proposed to be held early in January 1951 side 
by side with the Indian Science Congress ses- 
sion at a prominent academic centre. 

The subjects for consideration at the Congress 
will be Agriculture, Botany, Chemistry, Econo- 
mics, Geography and Oceanography, Geology, 
Physics, Public Health and Nutrition, the Social 
Sciences and Zoology. 


Indian Association for the Cultivation of 

Science 

The Annual General Meeting of the Indian 
Association for the Cultivation of Science was 
held on July 25, 1950. In presenting the Annual 
Report of the Association for 1940-50, Prof. 
P. Ray, M.A.,F.N.I., Hon. Director, reported 
the satisfactory progress of the construction of 
the new research building of the Association at 
Jadavpur. The building was started in March 
1949, and by March 1950, major construction 
work was completed, including some of the 
Sanitary and electrical installations. 

During the year under review, a num- 
ber of distinguished foreign scientists visit- 
ed the Association either as_ recipients of 
the Association’s several distinguished medals 
or as special lecturers. The Joy Kissen Mook- 
erjee Gold Medals for 1947 and 1948 were 
awarded to Mme. Irene Joliot Curie, Director 
of Radium Institute, Paris, and to Dr. Arthur 
E. Morgan, President of the TVA respectively. 
Prof. Robert Robinson, President of the Royal 
Society, received the Association’s Bimala 
Churn Law Gold Medal for the year 1945. The 
Association offered the Bimala Churn Law Gold 
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Medal for 1949 to Sir Alexander Flemming, the 
discoverer of penicillin. Prof. Hermann E. 
Mark, Director, Polymer Research Institute, 
U.S.A., delivered a course of lectures as Cooch- 
behar Professor of the Association. 

The new Department of Organic Chemistry 
was opened during the year and efforts were 
made to bring into existence the Department 
of Theoretical Physics. 

Council of the Association for 1950-51.— 
President: Prof. M. N. Saha; Vice-Presidents: 
Dr. J. C. Ghosh, Dr. D. M. Bose; Hony. Director: 
Prof. P. Ray; Members: Dr. S. R. Bose, Sri 
Dwijesh Chandra Chakravarti, Dr. B. C. Guha, 
Dr. Satish Chandra Ganguly, Prof. S. K. Mitra, 
Prof. P. C. Mahanti, Prof. S. K. Ray, Hon’ble Sri 
C. C. Biswas, Dr. S. K. Banerji and Dr. P. N. 
Brahmachari; Trustee-Member: The Hon’ble 
Justice R. P. Mookerjee; Nominees’of the National 
Institute of Sciences in India: Dr. B. B. Dey, 
Dr. D. S. Kothari; Nominees of the Govt. of 
India: Secretary to the Department of Scientific 
Research, Educational Adviser to the Govt. of 
India, Sri M. S. Bhatnagar, Joint Finance Sec- 
retary; Nominee of the Govt. of West Bengal: 
Dr. D. M. Sen; Professor-Member: Prof. Santi 
R. Palit. 


Neem Tree and Its Pro! icts 

In view of the growing importance of the 
neem oil as a commercial product and the 
long-established meédicinal uses of neem, a 
reinvestigation of the active principles of the 
oil was taken up in the laboratories of the 
Council of Scientific and Industrial Research. 

By employing a _ process based on the 
selective use. of different solvents under the 
mildest possible conditions, a series of new crys- 
talline and amorphous bitter constituents have 
been isolated from the neem oil in an indus- 
trially workable total yield of about 2 per 
cent. The main active principle has been 
named nimbidin and a number of pharma- 
ceutical preparations with thiis product have 
been standardised. 

The other constituents, which have been 
named as nimbidol, nimbin and nimbinin are 
still under investigation. 


ERRATA 


Volume 19, No. 1, page 17: Note on “Random 
Association of Points on a Lattice”. 

Line 16 from the bottom: Read 162 for 157. 

Line 12 from the bottom: Read 2322 for 2292. 

Volume 19, No. 7, page 218: Note on “Control 
of Loose Smut of Barley”. 

Line 2 from the bottom: Read “Jensen” for 
“ (Rostr.) ”. 
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